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D2
1. Many people and experts feel that there is a strong link and dependency between science and technology. It is arguable that one can exist without the other. Explain in detail and provide your perspective with practical examples of why you feel there is or is not a connection between science and technology. 
Through history the relationship of science and technology have been intertwined, it is the classical example of which came first the chicken or the egg.  The advances in science and technology are dependent on one another.  It is necessary to have advances in scientific knowledge that supports the advancements in technology.  Hence the advancements in technology advance society’s capabilities in discovering and analyzing the scientific data.
First science is a system of acquiring knowledge based on the scientific method and the knowledge gained through research (Science vs Technology, 2021).  The studies of the naturally occurring phenomenon have been going on for centuries.  Scientist have studied the natural behaviors of nearly every known organism, material and elements.  The natural sciences of chemistry, physics and biology study the natural tendencies of elements, the impacts of forces on objects and the nature of living organisms.  What is not always clear is the discoveries that took place have required some form of technological advancement.
 2. Since the beginning of known history, humanity has tried to understand the phenomenon around them to ensure survival and provide nourishment for their families. It was vital for early humans to understand the cycle for the seasons each year to be able to cultivate products and understand the natural phenomenon that surrounded their existence. Humankind used the recognition of regularities to understand the universe. The human mind does not tolerate chaos, and for instance, they tend to make scientific connections to explain the phenomenon in the universe. Today, scientists work every day to understand the mystery of the universe, create new theories, and use technology to test those theories. (Williams, n.d.).
       Science provided the required understanding of the world to enable humans to build technology. The development of tools helped ease their daily tasks, especially hunting, communication, and transportation, to support overall survival. As mentioned before, technology was the tool to test all the established theories of how the universe works. Early humans took advantage of technology to become the dominant species in the world (Brown, et al., 2012). Today, technology has become vital for human existence. Technology has become a crucial instrument for communication, education, transportation, industry, and health services. Since the COVID-19 pandemic, it has been more evident the importance of technology for telework and students to continue uninterrupted education. Technology evolves at an exponential rate. A few years ago, it was unthinkable that people would be able to communicate via cordless phone. Nowadays, most people carry a mini-computer in the pocket capable of making calls and capable of finding any information in just seconds (Allen, 2019).
3. In order for us to understand the link between science and technology we must first understand what they are. According to an article by Isha Srivastava titled "Connection between science and technology" (2020), "Science is the study of the natural world by scientific method i.e. collection data through a systematic process. And technology is where we apply science to create devices that can solve problems and perform different tasks". Srivastava goes on to state "technology is literally the application of science. So, it is really impossible to separate the two". So we take science, and apply it to technology. Can we have technology without science? I don't believe we can. Technology is born of the outcomes of scientific study. But can we have science without technology? I believe that is possible. Since science the just the collection of data through observation or experimentation, we can can have science without technology. I can sit and observe something, or even do a simple experiment without the help of technology. For instance, I can observe the gathering of food by the chipmunks in my back yard and that could be considered science. But in order to make technological advancements, we must apply the sciences. Which brings us to the term applied science, which is "the application of scientific research to specific human needs" ("Science vs. Technology", n.d.). It's like Albert Einstein said, "Scientists investigate that which already is; Engineers create that which has never been" ("That Which Has Never Been", 2011).
Harvey Brooks who was a "pioneer in incorporating science into public policy and a member of the Harvard faculty for more than 50 years" (n.d.) wrote a journal article titled "The relationship between science and technology" in 1994. The article states:
"science contributes to technology in at least six ways: (1) new knowledge which serves as a direct source of ideas for new technological possibilities; (2) source of tools and techniques for more efficient engineering design and a knowledge base for evaluation of feasibility of designs; (3) research instrumentation, laboratory techniques and analytical methods used in research that eventually find their way into design or industrial practices, often through intermediate disciplines; (4) practice of research as a source for development and assimilation of new human skills and capabilities eventually useful for technology; (5) creation of a knowledge base that becomes increasingly important in the assessment of technology in terms of its wider social and environmental impacts; (6) knowledge base that enables more efficient strategies of applied research, development, and refinement of new technologies."
This shows how science can exist without technology. The "practice of research" or the "creation of a knowledge" does not necessarily require the use of technology. Brooks goes on to discuss how science and technology are interdependent but separate. He also discusses how some technological advancements or inventions do not require an in depth understanding of the science, but some especially in engineering fields are "deeply dependent on science" ("The relationship between science and technology", (1994).  Technology does have an affect on science, however, technology is not necessarily required in order to practice science. "Scientists' main purpose is "to know how things are", whereas engineers' main purpose is "to build an effective artifact"" (Cuevas, 2005).

There are many articles that discuss the relationship between science and technology. There seems to be a lot of disagreement and different opinions on the subject. Some say science and technology are completely independent of one another yet related. Some say they are dependent on each other. Many people use the terms technology and science interchangeably even though they are separate. I think Daniel Goldman in the 2020 article "The Connection Between Science, Technology, and Society", puts it perfectly when he discusses the relationship between the three as a trifecta and states "the three domains (science, technology, and society) are so intimately connected that it is sometimes difficult to pull them apart. But understanding how the three relate to each other is important, because each one drive the future of the other". Science and the way we perform science along with the tools that are used is driven forward by technological advancements. Technological advancements are modernized by the use of science. While society drives both and benefits from both. While I do think science can exist without technology on a basic level, they are still related. Technology however, being born of science (applied science), relies on it to exist. 
4. Science and technology are two dependent entities that present a lot of interdependence too. Science contributes to technology in equal measures as technology contributes to science. New knowledge from science and research presents new ideas for technological possibilities. Technology is boosted to greater heights by its interactions with science, as the ideas lead to evolved technology every single time. For instance, CubeSats satellites were developed through science to be used in low earth orbits. This enhanced the development of technology as the satellites were consequently used as remote sensors and for communication. The idea was further enhanced through technology, and modules that could efficiently support the electronic structures were developed.
          Science also contributes to technology as it is a source of the techniques, resources, processes, and tools for efficiently designing and evaluating engineering designs (Weltmann et al., 2018). Scientists come up with sets of practices on the theoretical development of practices as established by them in the laboratories through research. The information that is based on testing, reasoning, and evaluation is then relayed to the technology sector for publishing. Through technology, the relayed facts are further developed into modules that the general viewing can follow to actualize the presented ideas. The modules regulate the overemphasizing experiments because they provide a classification of entities and outline more straightforward procedures. For instance, Albert Einstein, through his scientific inventions, discovered that light was a composition of energy particles. This idea was pursued through technology to create light bulbs, a universal commodity that has dramatically transformed life.
          The relationship between science and technology has proven its importance over the years through creating a better contemporary community. Through science, the community understands social and cultural elements that influence their day-to-day lives. Technology kicks in providing solutions for the possible problems that might be highlighted from the scientific discoveries. In relation to science, technology can be described as the application of science. The development of washing machines resulted from scientific research that ascertained the ability of electricity to spin clothes in circles. The circular movement agitates the clothes in soap sparkles that dissolve dirt and stains, making the clothes clean and dry concurrently through water draining (McIlwraith et al., 2019). Washing machines have made life for the contemporary community more leisurely, saving on time and labor. For institutions such as hotels and hospitals that involve massive laundry, the washing machine has made the work manageable.
5. If we are discussing connection, then there is definitely a big one between science and technology. According to the Encyclopedia Britannica (2020), Science is “any system of knowledge that is concerned with the physical world and its phenomenon,” which also provides objective results based on systematic experiments. On the other hand, technology is applying "scientific knowledge to the practical aims of human life” (Britannica, 2021). Science can be described as knowledge itself, and it is also what humans use to explain every natural occurrence in the world (Abbad, 2014), such as how our body functions, what type of materials make up our planet, and how certain objects and matter behave. That being the case, Technology is produced only by having the understanding of the natural objects in our surroundings through experimentation and other scientific means. Throughout history, science spearheaded many technological creations that we now benefit from in our society. From our simple beginning as hunters and gatherers, humans gained scientific knowledge on how to grow crops and create rudimentary shelters and eventually developed that into sophisticated farming technology that can feed billions of people and monstrous skyscrapers (How Science & Technology Are Related, 2016). These innovative advances are only some of the many examples that prove the strong bond between science and technology. 
D3
1. What are some common ethical challenges, issues and dilemmas encountered when creating and commercializing a new technology?  Describe in detail and provide an example of each type (challenges, issues and dilemmas) for both the development and introduction process.  
I am old enough to remember having to take typing in High School, the electric typewriter was considered the standard for creating professional documents.  The personal computer was just starting to become affordable and word processing software was the new and latest technology.  Move forward over 35 years and we are in the age of carrying a handheld computer and communication device in one.  I have one have become dependent on iPhone, it has all my contacts, it allows me to read my emails, allowing instant access to information and it even predicts my day at times.  The ability of my iPhone to learn my patterns and predict where I will be traveling and providing me the quickest route represents machine learning.  
The continued development and advancements in the capabilities of our cellular devices proposes many ethical challenges for the companies developing them.  How much personal data will they collect, what will they do with the data and who will they share the data will are all ethical choices they will need to make to deliver the product we desire.  Cellular companies and the devices we have become dependent on are collecting troves of data at all times (M. Martin, 2020).  Not only are there ethical questions around the collection and use of data, there are also ethical questions around the use of cellular devices and the consequences of their distractive properties (Kelley, n.d.).
The capability of our cellular devices to monitor our patterns and use the data collected to predict our behaviors is a form of artificial intelligence and machine learning.  Machine learning or artificial intelligence is not new technology, it became a self-standing discipline in 1955, however it has gained significance over the past decades (Piano, 2020).  More recently the ability of our phones to track us and our activities allowing companies to collect data on our behaviors (K. Martin, 2019).  The phone manufacturers and the service providers are looking at the ethical dilemma around the privacy of its customer and the utilization of their data to provide an enhanced experience.  These companies are creating a partnership with the customer and the protection of their data, without this mutual partnership their business model could suffer.
2. Technology has always been a constantly advancing field and has always had an incredible impact on multiple areas of our lives.  In recent years technology has advanced at rates that make it almost hard to keep up with when it comes to checks and balances on the very technology we crave and need.  With new technology comes ethical challenges, issues, and dilemmas that we may not have seen coming.  “New technologies give us capabilities that we did not have before, which in turn create environments and situations that have not been specifically addressed in ethical terms.” (Bourgeois, D., 2020).  In both the development stages as well as the implementation and introduction stage we must keep a finger on the pulse of ethics when we make these leaps and bounds in advancement in technology, especially in the medical field.
            One area within healthcare that this is prominent now is in robotic surgery.  It is a challenge in the field to advance surgery techniques with robotics while still continuing to maintain ethical standards for patients and not crossing the line where research and advancements become more important than the patient and their rights.  “Ethical considerations relevant to the implementation of ECMO and robotic surgery are explored to further discussion of how we can optimize the delicate balance between innovation and regulation.” (Geiger, J., Hirschl, R., 2015).   The challenge in research and development in this field is not as difficult as the introduction to working on actual patients.  In this case it’s the implementation of the technology in the new field that brings challenges.
              Another area in medicine that highlights ethical issues in the development and introduction of new technology is in the field of genetic therapy and studies on the disabled.  Where is the line drawn when doing valuable research aimed at improving lives and being sure not to wrong someone in the process of that precise research and development?  “Biggest issues are the void of research on human germ cell biology, the appropriate routes for oversight and transparency, and the scientific and ethical areas of reproductive medicine.” (John J. Mulvihill, Benjamin Capps, Yann Joly, Tamra Lysaght, Hub A. E. Zwart, Ruth Chadwick, 2017).   This will always be an area that will be tough to navigate through as the ethics in this filed are constantly changing over the years.  
3. Science and technology are both human creations and with the development and introduction of new technologies to the market place there tends to be many ethical challenges, issues and dilemmas encountered when creating and commercializing new technologies. When it comes down to it, ethics is about making choices as individuals or perhaps as members of research teams or funding bodies, or politicians, bureaucrats or voters (Battye, 1999). Some of the main reasons behind ethical theories lie behind reasons of personal preference, self- interest, interests of a group, laws of the land, environmental protection, religion, duties, habits, customs and etiquette. Ethical considerations are frequently the driving force behind reforms in law and regulatory stipulations and are usually regarded as providing rules that override all others.
Real time satellite surveillance is an up and coming technology that is currently facing many ethical issues. As of currently, there are companies which have launched dozens of satellites into space with the purpose and goals of streaming real time images of Earth. Commercial satellite companies would make this data available to corporations allowing clients to see useful information such as areas coping with natural disasters and data on the coming and going of persons. Now where the ethical issue comes to play is how and when do we monitor? how often? should the data be used to solve crimes? And one of the most controversial is what is the potential of this data being used abusively and getting into the wrong hands as well as privacy rights (UND, 2014)
Due to the effects of global warming and the depletion of ozone layers there has been a race to find new sources of energy and one of those being nuclear power. One of the dilemmas with this technology is that in order to create nuclear energy we need to use one of the Earths non-reusable resources uranium and eventually this resource would be depleted and not be available to future generations. Along with the depletion of non-renewable resources, nuclear waste is another issue involving this technology due to the waste needing to be separated from the biosphere for many years(Taebi,2015).
4. There are definite ethical and environmental challenges when introducing or developing new technology in the world today. Regarding environmental challenges, "technology...is a double-edged sword-one capable both of doing and undoing damage to environmental quality"  (Austin & Macauley, 2001). When new technologies are developed, the impact to the environment should be considered but often times it is not. Some ways technology can harm the environment are pollution, consuming resources (specifically non-renewables), waste, disrupting ecology, and health hazards ("Environmental Issues", n.d.). An example of this would be the development and use of batteries. Almost everything nowadays uses a battery. The computer I am typing this on, the cell phones sitting next to me, the toys our children play with, the headphones in my ears, and more. When batteries were first being developed was there a lot of thought put into the impact on the environment or to the people? "Each year consumers dispose of billions of batteries, all containing toxic or corrosive materials. Some batteries contain toxic metals such as cadmium and mercury, lead and lithium, which become hazardous waste and pose threats to health and the environment if improperly disposed" (Merry, 2018). Not only does the production of batteries eat up the worlds natural, non-renewable resources, but they also poison the earth with the chemicals they emit into the environment. Nowadays there are centers that recycle batteries or dispose of them properly but still many people just throw them in the regular trash. Companies are working toward creating cleaner batteries that use less non-renewable resources, especially with the push for electric vehicles and such. With the transition away from fossil fuels into cleaner energies, the production and disposal of the products must also be considered.
Corporate responsibility when developing and introducing new technologies is vital. There are no regulatory bodies that are monitoring the application and ethical development of new technologies. Therefore, the companies themselves "have moral obligations to proactively address problematic assumptions behind, and outcomes of, new digital technologies" (Martin et al., 2019). Since there is no outside oversight, the companies must regulate themselves. "An obvious example of this is the numerous efforts put forth by large firms, such as Microsoft and Google, focused on developing principles or standards for the responsible use of artificial intelligence (AI). There are voices of skepticism that such industry efforts will genuinely focus on the public’s interest; however, it is safe to say that the rate of technological development carries an expectation that firms responsible for innovation are also responsible for showing restraint and judgment in how technology is developed and applied" (Martin et al., 2019).
5. Since the discovery of technology, it has been dynamic, and therefore there is always a need and opportunity for innovations. With these innovations, there is increased productivity, efficiency, and speed. However, the development and introduction of this new technology require consideration of factors such as cost, level, and value of the innovation, timing, and ethical considerations.
        A major ethical issue with technology is privacy—personal information such as information about one's body, possessions, and privacy of the body. When developing technology, it is ethical to ensure that no personal information is used or publicized. Innovations introduced to the market should not offer a platform for accessing any personal data either. Privacy issues have been a concern, for instance, in the use of buying cards in which an installed microchip records a buyer's personal information and every item bought. The ethical issue is deciding what category of personal data to gather, the purpose, accuracy, and confidentiality of such information. Another ethical issue that arises with technology is job displacement. Improved technology has rendered many jobless companies cut down on labor to use technological tools like robots.
       Ethical challenges are encountered in the new technology field too. A case of conflict of interest may be considered unethical. An innovator may choose to conduct further research on something a company he/she works for or on some related research. During technology development, one may offer a gift as an incentive to gather information or to market their new technology. These gifts may be considered as bribes where the innovator is profit-motivated (Bourgeois, 2018).
       Telling wrong from right is simple in the real world, unlike in technology. A piece of technology could be beneficial to one person yet inconvenience another. Here the technology developer needs to decide on which side they incline based on their integrity and principles or the law. For example, technology has been used to implant make medical devices such as pacemakers. These devices are susceptible to hacking or breaching, so they should be highly secured. Technological innovations have met their intended needs but could potentially be explored with malice. 3-D printing, for instance, is beneficial in structural and architectural models. However, there is a concern that it is usable in printing personalized pharmaceuticals or weapons in the future.
D4
1. Market research has been used in all areas of business as a great tool to help develop a plan before spending money on anything from new technology to advertising in an attempt to advance and grow a business.  Healthcare is no different, and there are plenty of opportunities where advanced market research comes into play. 
            Today’s healthcare world is more competitive than ever and if money is not put into staying current with technology a healthcare facility could fall behind the competition quickly.  Patients are the customers in this field, and they have access to more information with the use of the internet than previous generations have had.  This increased knowledge of specifics creates a need for hospitals to constantly upgrade their website with the most current information.  But what exactly are they looking for?  What is it that will make them “click” on your link to be able to capture their attention and ultimately their business?  This is where good market research comes into play. 
            The first step is understanding the landscape.  “The Competitive Strategic Window analyses the competitive landscape in terms of markets, applications, and geographies.  Competitive Strategic Window helps the vendor define an alignment or fit between their capabilities and opportunities for future growth prospects.”(News Release Distribution Channel, 2021).  In healthcare a hospital needs to set itself apart for the other facilities in the area and that means understanding what they do better than the competition and advertising properly to gain the wanted business.  If you are not nearly as good at orthopedics as the competitor the next town over it makes no sense to spend advertising dollars on your orthopedic program.  Those dollars could be spent on advertising your more advanced cardiac program.  If the desire is to grow your orthopedic program then a different angle can be taken here as well.  “As part of any market research, looking into what your competitors are doing is often a good place to start. By checking them out you can spot potential opportunities or gaps in your own service that you can fill” (British Library, 2021). 
            Marketing research involves a number of steps to be taken.  Defining the opportunity, Designing the research, Designing Data Collection forms, Collecting the data, Analyzing the data, and finalizing the results in a report that will allow the organization to move forward confidently with a marketing program.  Gathering the needed information is one of the biggest challenges in this process but there are resources to tap into.  The two major categories are Primary and Secondary resources.  Primary resources come in the form of interviews and surveys.  Secondary refer to things like census data, publications, websites, syndicated research and market aggregates.  In either case there are third-party vendors that can be hired to do this work for you and bring the results.  
 2. Since the beginning of the industrial revolution, it has been crucial to maintaining competitiveness in the market to obtain economic stability and power. It is well known that the customer demands what incentive organizations to create new products and why they might develop or fall behind economically. Today, industries face the challenges of a globalized competitive market, and for that reason, it is crucial to utilize market research tools to ensure prosperity for the organization (Kadocsa, 2006). The use of market research is essential for the creation of business models and frameworks. Market research is crucial for the determination of what can be done to maintain competitiveness. For new products and existing markets, market research helps determine the possibility of creating a new product. For new products with new markets, market research helps to assess the need to introduce products to the new market and understand new markets (Hague, Hague, & Morgan, 2004).
       As mentioned before, customer needs are fundamental for the creation of new technologies. The advances in communications technology have allowed customers to become more educated about the products on the market. On the other hand, the same technologies have allowed organizations to conduct market research to understand customer needs. Some of the new tools used for customer marketing research are oriented to assess new technologies and communicate with customers (Newswire, 2014). Currently, the market research is taking advantage of the newest technology and leaving behind other methods such as face-to-face studies, Computer Assisted Telephone Interviewing (CATI), and online via computer applications (Poynter, Williams, & York, 2014). Marketing has become more invasive in recent years because of smartphones and applications that can track user interest. On May 1, 2021, Apple allowed users to ask the application not to track activities restricting access to track system advertising identifiers (IDFA) (O'Flaherty, 2021). Market research is vital for organizations that want to be competitive and innovative. However, they also need to ensure that they do not violate customers' privacy to obtain research purposes.
3. All businesses should use market research in order to remain competitive. It is important to know what the competition is doing so you can the business can thrive. My parents own two laundromats and one thing they do occasionally is go to the others in the area to check the prices so they can remain competitive and gain business, or at least not lose business. Keeping a pulse on the competition can go a long way toward ensuring the business continues to grow. Market research of the competition can help "spot potential opportunities or gaps in your own service that you can fill - for example they may be offering certain promotions or sales that you hadn't considered, or have a better online presence... competitor analysis also works the other way - if you are offering something they are not, it may be an opportunity to develop this offering further and really amplify your unique offering through some simple marketing" ("Why small businesses should do market research", n.d.)
One aspect of growing a business or launching a new technology is expansion. When expanding, market entry research can be vital to ensure the business or technology will succeed. Market expansion studies can "help to outline the demand for products and services; the most efficient means of getting products and services to market; understand the market's likely response to a new entrant; and get qualified feedback from industry experts and associations" ("6 useful market intelligence studies for decision makers", n.d.). In the case of my parents laundromats, there was a lot of research done when opening the second one to ensure the business wasn't being placed in an oversaturated market along with estimating the amount of need for such a business. There are places on the county website where one can get reports for how many of a certain type of business there are in a certain area, along with the average cost of utilities to those businesses which helps make decisions on whether to open a new one. Simply browsing competitive businesses websites can help us gain a lot of information and insight into the competition. There's a lot that goes into launching a new business or technology or even an existing technology into a new market.
4. How could you use advanced market research in order to remain competitive? Describe as part of your answer what sources you would use to attain this information and how you would use or apply it to strategically identify new market opportunities?  
Fully exploring the benefits of market research and how to attain the information needs to start with the purpose of the research.  There are actually many purposes for doing research such as verifying market need, identifying your competitor, improving the product offering and to satisfy the customer (What Is the Purpose of Market Research?, n.d.).  To remain competitive in the market you need the data to address these questions and to provide a product that addresses the need identified. 
Part of addressing the question of market need and identifying your competitor will require performing a competitor analysis.  By researching the potential market and the current offerings allows you to understand the current business demand and the current supply.  This will become critical to your strategy allowing you to zero-in on your claims that will distinguish your product from the competition (Competitor Analysis: Winning Through Market Research //, 2020).  By understanding you customer and your competitions customers you will build the knowledge of what sets your product apart from the competitors (Competitor Analysis: Winning Through Market Research //, 2020).  This requires understanding the needs of current and potential future customers, if you are to introduce a product that is not needed, then you are destined to failure.
There are many ways to acquire the data and information needed to make knowledgeable decisions.  First you can perform your own research through a competitive information collection process that you design to interact with your customers or your competitors’ customers (Taylor, 2016).  Another source would be to utilize industry conferences and associations, these are large focus groups providing opportunities to better understand the customers and suppliers(Taylor, 2016).  You can hire members from your competition or monitor your competitions hiring practices through social media sites such as LinkedIn (Taylor, 2016).  These methods of analyzing the competition allows you to monitor the market place and adjust your product to give it an advantage.
5. As elaborated, we need to understand that market research and competitive analysis are typically used in order to determine the feasibility of a new technology. Market research uses research tools to reveal information about market, product and service by studying methodologies to capture meaningful and insightful data information about consumers' needs and preferences. There are many type of advanced market research in order to remain competitive; some of them are primary research (focus groups, survey, interviews, observation, product Testing, advertising Testing, pricing Research) and secondary research. Those methods are generally conducted to determine the need and the feasibility of a new technology.
There are always new products being developed in the market, making it very competitive among customers. For example the market field of smartphone is so completive that all smartphone organization such as Samsun or IPhone are updating or developing new phone every year to stay on the top of the market, making other products become useless.
Nowadays when you take a close look on the feasibility of a new technology, you will find out that focus groups, observation and survey in the market research are the main methods use by big organizations to attract customers. Now the question is to know how that actually work or how they are implemented.
D5
1. One of the regulatory implications when deploying technology is outdated laws. This has is being witnessed mainly due to the rapid innovations globally. Therefore, this becomes challenging for the regulatory authorities to keep up. An example is Google who is building self-driving vehicles ahead of a regulatory framework globally. The adoption of autonomous cars, therefore, is likely to be faced with outdated laws globally. However, the implication is likely to be more in developing countries than the developed countries. Developing countries lack the necessary rules and regulations that guide the deployment of new technologies since they are mainly late adopters of new technology (Sørensen, 2016). This causes complications to the developers of the latest technologies to operate in these countries. Deploying a new technology in these regions is also not safe due to the lack of copyright laws, as the technology can easily be stolen. For instance, Google introducing autonomous cars is easier in the US than in Africa.
Hastily developed laws is another regulatory implication when adopting technology. This is because these laws are introduced without proper considerations. The other regulatory implication  when deploying technology is a slow trial process. In some countries, the trial process may take a long time, especially when technology belongs to foreigners. This may take place as a result of discrimination and corruption by various stakeholders.
The first political implication when deploying technology globally is boycotting. Some governments decide to shun the deployment of new technology due to rivalry or personal interest factors. For instance, the prohibition of Huawei products in the US and the ban on 5g networks in various countries. The other political implication of deploying technology globally is external politics. External conflicts between multiple countries can cause rivalry that may significantly affect new technologies' deployment.
2. The introduction of new technology is challenging, primarily when governmental authorities and regulatory agencies heavily regulate the applications. From the beginning, most new technologies are faced with opposition and rejection because of the human tendency of not trusting new developments. Each field of expertise has different regulations and political views that can introduce new technologies more difficult. For example, the medical field has a lot more regulations than other fields because of the sensitivity of the work and the risk of harming peoples if not correctly scrutinized. The food and Drug Administration (FDA) and the College of American Pathologists (CAP) are two of the most important regulatory agencies in the United States to ensure that all the laboratory testing, reagents, and machinery work adequately (College of American Pathologists, n.d.).
The FDA is the most critical regulatory agency in the United States for drugs, food, instruments, and laboratory tests. The FDA works closely with governmental authorities to ensure that all legal and administrative processes are complete before allowing new technology to be used in the laboratory to test patient’s samples. The FDA provides a series of instructions for specific details of the instrument being introduced or updated. If the new technology is being replaced with a newer version, the scrutiny is not as extensive. However, if the instrument is new in the market, the FDA requires much validation before being released (U.S. Department of Health and Human Services, 2003).
Cell therapy is one of the newest advances in technology that is still under debate. Because of the nature and the implication of the process, cell therapy faces many legal and regulatory considerations. In Europe, cell therapy is being analyzed as a possible alternative for some diseases, which has brought much debate about the legal implication of this practice. Since cell therapy includes the extraction of cells from a human being, many regulations need to be followed. It is important to remember that even if cell therapy is approved in Europe, it is not guaranteed globally because of the ethical and legal considerations mentioned before (Parker, 2001).
3. Deploying new technologies can often face governance challenges. Political and regulatory concerns are often interconnected and combine to become a formidable hurdle. The heightened pace of automation and digitization pose risks that make the political arena define some of the technologies alarming. Significant breakthroughs in technologies are continuously being made across a variety of fields like robotics, artificial intelligence, nanotechnology, biotechnology, and space technology, just to name a few (Kavanagh, 2019). While the vast amount of opportunities from these technologies remain undisputed, the potential long-term repercussions associated with its highly disruptive nature become a challenge for governments and policymakers around the globe (Taeihagh et al., 2021). Governments around the world have to consider various aspects, such as the safety, security, and privacy of the people and the nation itself, before allowing new technologies to be deployed.   
Having a new and unknown technology with limited information about its impact and utility would likely limit its deployment. The asymmetries in information, or information failure, become a disadvantage because it does not provide a vision for consumers, investors, policymakers, and regulators to scale up and establish future plans (Taeihagh et al., 2021). This creates a problem of uncertainty in multiple domains. For example, a survey in 2015 revealed a lack of interest from 28 countries around the world for the Internet of Things (IoT) - a technology regarded as one of the most important technologies of the 21st century. The survey suggested that “security concerns and privacy risks'' are among the top three reasons for its lackluster performance on the market (Business wire, 2016). Because some policymakers do not have enough knowledge about the IoT, it becomes easy for them to focus on the idea of an impending dystopia instead. Furthermore, establishing regulations for an immeasurable technology such as IoT would be a herculean task with or without substantial background knowledge, thus rejecting the technology becomes an easier alternative.
4. New technology on the global stage can be beneficial to many people and companies. There are numerous issues that can highlight and ruin the benefit of new technology coming to a country.
We have covered drones before, but with the advancement and ease of use they have become available at relatively small prices all around the world. They are also used for military action. Some of the political fallout from the United States use of drones in the military has been met with tough blowback. There have been reports of American drones killing innocent people because of inconclusive or wrong intelligence (Tucker, 2014). Whether the drone strikes were effective and contained collateral damage or they were used off of wrong intelligence, the use of American drones has come with harsh criticism. The positives of using the drones are that we aren’t putting American forces in danger in combat and they are more effective to the safety of our troops. The downside is that we run the possibility of angering foreign governments, harm innocent people, and limit the ability to gain actual intelligence on the ground (Byman, 2013). As I discussed in a previous forum, the use of drones by terrorist organizations has also put American and her allied counterparts in danger, by allowing simple munition deployment from the sky.
Regulations are necessary for the protection of a country and its people when implementing new technology in a new area. They are designed to help limit a company’s ability to influence a population, maintain security, and prevent overreach in political and economic areas. There are ways that a company can show good faith and to help bring their product and technology on the global scale. Following in place rules, transparency, and bringing value to the local economies can help build a brand and provide trust (Ruch, 2017).
5. Explain the political and regulatory implications on technology and how they can be managed when globally deploying new applications.
Looking at recent history we see rapid advancements in many fields that are challenging the status quo of the political and regulatory norms.  Technological advancements are now part of our normal lives.  Who would have thought we could carry a phone allowing for the instant access to information from around the world just a few years ago?  Considering what has transpired who knows what the horizon holds and what strain will we this put on our regulatory frame work.
Breakthroughs are being introduced in many areas such as artificial intelligence, information communications technology, space technology or even biotechnology (Kavanagh, 2019).  These rapid breakthroughs are expected to be highly disruptive transforming how society functions (Kavanagh, 2019).  These innovations are focused on gathering and processing enormous amounts of data promising significant social and economic benefits (Kavanagh, 2019), but at what cost.  The benefits of these advances are increasingly looked at as central to national security, however the potential for misuse of this data is significant (Kavanagh, 2019).
With this constant evolution we are seeing constant challenges to current regulations, what are the regulators to do?  With the development of many of these technologies in the defense industry the government rightfully will want to regulate these (Ennis et al., 2019).  There is difficulty in regulating many of these while preserving the both economic growth and domestic military interest because in doing so you can limit the exchange of ideas leading to stifling innovation (Ennis et al., 2019).  The overall impact of this is the potential to harm businesses and national security (Ennis et al., 2019).
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 1. When consumers are loyal to a product it usually starts with a positive perception, followed by sustained confidence, which usually leads to an adoption of the technology with an subconscious desire to remain with that technology in a long-term relationship.  This is the scenario that every company is searching for and will work tirelessly to build.  So what forces shape this type of relationship between consumer and business?  There are a few different things to consider when trying to create a solid business model to grow a technology business.
            Perception, or more important, first impressions, are key in launching a new technology that will grab the consumer’s attention.  Knowing what the consumer is not only looking for, but needing and wanting, is the first step.  Robotics has been a top advancing field in technology, and primarily based on the fact, that consumers can see the use of new technology making their lives easier.  “As 2016 approaches, robotics is poised to traverse from a narrow set of industrial and military use cases to broader market applications that include commercial drones, telepresence robots, delivery robots and, of course, mobile vacuum cleaners.” (Mahoney, 2015).  This spans from everyday lives, to military, to industrial uses as well.  In the industrial field the use of robotics has lead to a new found labor and reduction of costs that is sustainable.  “I am not an economist, but my belief is that the emerging labor challenges and the aging of the world’s population will be the deciding trends that finally give robotics its staying power outside of manufacturing.” (Mahoney, 2015).  This is a game changer in the industrial world across many fields.
2. In the industrial world, the success of many organizations depends on their ability to meet customer demand. After WWII, the industrial revolution started, and it came accompanied by a more competitive market. Industrialization allowed massive production and lowered the cost of products. The problem with mass production was that the quality of the products quickly deteriorates and that the customer was no longer the primary focus. At the same time, Edwards Deming introduced Total Quality Management (TQM) concepts to the Japanese. TQM concepts allowed the Japanese to recuperate from the devastation left after WWII quickly and quickly regain economic power directly competing with the United States. The Japanese made such an incredible recovery because the TQM puts customers’ satisfaction as a priority, ensuring that the products meet expectations.
Multiple forces can shape the customer demand for technology, but those forces can change based on the field where the technology is required. Some of the most common forces that shape the customer demand for technology are the economy, quality, cybersecurity, and adaptability to accomplish tasks. Cybersecurity has become a significant concern in recent months. Since all technology is connected to the internet, there is an increased fear of the amount of technology we have. In a survey conducted on amazon customers who purchased home technology, 40% responded that they were not informed about the security risk that some amazon products possess. Only 20% responded that they were informed about the security risks (Cakebread, 2017).
3. Yes it is true that Consumer perception, confidence and adoption with technology is typically shaped by various external forces such as demographics, consumer’s knowledge, experience or expectations, price comparability and spending habits. Nowadays, all these forces are affected by the outcome of new technology. For example couple decades ago, consumer had to go the grocery store or a small super market to get what they want. Some time it was possible to physically discuss the price for a small discount. In some countries, that method is still more popular. Yes we have it here in the US as a free market places. This is call the demography factor
Now, things are changing, consumers are able to get coupons from internet or papers to meet their expectations. People can buy product from everywhere. We have many site such as online shopping or physical shopping places where people can get different choices from the same product. For example, if you want to get a new product, you can get it from many different place affect looking around using internet browser for the best deal. Price comparability and spending habits is very influenced by technology. Without new technology such as smartphone and internet access, the price comparability and spending habits factor on Consumer perception, confidence would have been very difficult; thanks for that life is more easy when it comes to price comparability, and best made product searching.
It is true that that Consumer perception, confidence and adoption with technology is very successful in term of consumer’s knowledge, experience or expectations, price comparability and spending habits. But we also need to understand that there are some consequences of using technology for consumer perception and confidence. One of them particularly is safety. Today many people stay home and just orders what they want via internet and they will received it at their front door. This very good but using technology to do that comes with pros and cons. People can have their credit card or personal information hacked. For example, many people from amazon online shopping has reported fraudulous action to their account.
4. Consumer demand in technology entails the acceptance of new applications in the market. The types of forces that shape the demand for technology can be categorized into social, sustainability, and market forces.
Under the social forces, the consumers are likely to favor the technologies that align with their values and perceptions. Similarly, technologies that do not have aligned with their values are likely to be in low demand. Some common social forces include educational level, perceived utility, and religion. The demand for technology is expected to be high among the educated people than the illiterate (Ahmed et al., 2021). Also, society is more likely to adopt technology if they have a positive attitude. For instance, the technologies that are in high demand in the United States might be different from those that are in high demand in Saudi Arabia since people are more socially diverse in the US. The technology that aligns with these forces is likely to become mainstream faster than those that do not adhere to society's values.
Under sustainability, governments worldwide have devised methods of evaluating technologies before they are adopted. The global goal at the moment is to protect the environment through sustainability. Therefore, environmentally friendly technologies are likely to attract high consumer demand than those that pose a risk to the environment. Moreover, the applications that meet the environmental standards have a higher probability of being accepted by most people globally. For instance, a technology that uses renewable energy is likely to have more consumer demand globally.
The first market force that shapes the consumer demand for technology is pricing. The current reduction in prices, especially in the robotics hardware, is likely to cause a rise in the demand for the technology due to the affordability. The availability of affordable hardware encourages more entrepreneurs to venture into the technology field (Mahoney, 2015). With inexpensive raw materials, entrepreneurs can also set a reasonable price, which leads to the rise of the demand for the particular technology. On the other hand, when the price of technology is high, the consumer demand is low because only a few people can afford it. Therefore, affordable applications have a higher chance of becoming mainstream than expensive ones.
5. Technology without demand would be useless. When launching or developing a new technology companies must ensure there is, or will be a demand for it. Some disruptive technologies are so innovative there may not be current demand, so organizations must do market and consumer research to make sure there will be a demand. There are many forces that shape consumer demand for technology. Consumer behavior has a lot to do with consumer demand. "Consumer behavior covers a broad variety of consumers based on diversity in age, sex, culture, taste, preference, educational level, income level, etc. Consumer behavior can be defined as the decision process and physical activity engaged in evaluating, acquiring, using or disposing of goods and services" (Consumer Behavior - Significance, n.d.). There are several determinants of consumer behavior including cultural, social, personal, psychological, and economical. Cultural aspects include social class, and cultural beliefs. Social determinants include family, role, and status. Personal includes age, income, occupation, lifestyle, and personality. Psychological includes beliefs and attitudes, perception, and motivation. Economical includes personal and family income, assets, government policy. All of these determinants have an effect on the ability of a technology to become mainstream. If a technology somehow goes against the majority of a populations cultural beliefs then it won't succeed. If it is too expensive for people to afford it won't succeed. Companies must understand consumer behavior when developing technologies because those factors have a lot to do with how and why people make buying decisions.
An article by Hazel Barkworth for Forbes titled "Six Trends That Will Shape Consumer Behavior This Year" (2014), lists six forces that shape consumer demands being: multiplicity, hyper efficiency, the new industrial revolution, escape, mindfulness, and super-personalized. Multiplicity has to do with the overall experience, including multiple sensory interactions and "active participation" (Barkworth, 2014). Hyper efficiency involves being able to do more with less. People have less time and less space and having a product that allows us to accomplish things more efficiently can have a huge impact as to whether that technology becomes mainstream or not. If there are two competing technologies that offer the ability to do the same task, but one is more convenient and allows us to accomplish that task quicker, then the latter would probably succeed and gain the majority of the market share. A good example would be a laptop vs. a desktop computer. Many people no longer have desktop computers at home. A laptop takes up less space, is more mobile, and can still have the same computing power and hardware of most desktop systems. Now we have cell phones and tablets that allow us to do what most would use a laptop for. Convenience and efficiency have led to mass adoption of these new technologies.
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1. As we have been introduced, According to the Merriam-Webster dictionary, an invention is defined as something invented as a product of the imagination such as a device, contrivance, or process originated after study and experiment and an innovation is defined as the introduction of something new such as an idea or method.
Many people often confuse the words innovation with invention. If you have too, you are not alone. The question is what makes these words different? Invention from it applies to science and technology differ to innovation. The first thing we need to understand is that invention is something new, it is the creation of a product or introduction of a process for the first time. Invention is unique for his kind, he is the root of innovation. You cannot pretend to innovate something that have not been invented. Invention is fundamental element and the path thru all forms of innovations. Touchscreen found in cell phones were invented way back in 1982 for finger drawings using camera’ Yet, it never became mainstream until it was applied to a better use in the form Apple’s iPhone.
Invention starts with a product of the imagination thru a process form of reality and the product become physical reel then it is created and invented. The future of this new creation stand into the way it will be innovated in the future. This is why innovation is to improve on or to make a significant contribution on something that has already been invented. Every single product or most of all human inventions have been innovated since. For example, the first automobile was made in German in 1885 with three wheels but since that time, it have being innovated. Today we have many different automobile styles from simple cars to heavy duty trucks and every years, manufacturers are improving their concepts and the safety. Nowadays, innovation is called upgrade. From the tiny invention made for the good of human thru out all complicated inventions, innovation is what keep those inventions alive. There is not innovation without creation. In another words, you cannot performed any upgrade on something that is not invented yet at the first time. Innovations are the better versions, applications, or more feature-filled versions of their predecessors called “revolutionary” products.
2. How would you differentiate an invention from an innovation as it applies to science and technology?  Provide two examples of each type and explain your thought process in distinguishing the examples provided.
These words are often use interchangeably as synonymous, this however is not entirely true due to a few key subtilties (Walker, 2015).  The thing is inventions are creations of either an idea or thing that may or may not have a useful purpose whereas innovations introduces the viable use of said invention (Walker, 2015).  Innovations are usually the utilization of an invention or the evolution of some product that causes a change in behavior of interactions.  
When you are considering inventions and innovations and how they apply to science and technology you first need to consider how society has evolved in the last half century.  We have become accustomed to the conveniences of the information age and the products that have made it possible.  Let’s consider the current electronic devices that we have all become accustomed to utilizing on a daily basis, the smartphone.  First the smartphone is a wireless communication device that utilizes radio transmission and reception to allow for 2-way communications.  This leads us to the what I would consider and invention with the discovery and development of radio transmission and reception in the late 19th century by the likes of Thomas Edison, Nilola Tesla, Marconi and many others (Pat Hindle, Editor, Microwave Journal, 2021).  Radio communication evolved over the years to the point at the beginning of the 21stcentury where the cellular market had matured to the point that the Blackberry was the premier device that most devices were copied from (Pierce & Goode, 2018).
In 2007 Apple’s Steve Jobs introduced what I would consider one of the most influential innovations of our time, the iPhone (Pierce & Goode, 2018).  See the iPhone did not have any breakthrough technology, it was the culmination of integrating many existing technologies into a compact, stylish user-friendly device.  Since 2007 the Apple iPhone has sold nearly 1.5 billion devices changing the way we access the internet and information (Pierce & Goode, 2018).  Not only is it most people’s only phone, it has become their computer, GPS device, music player, trip planner and payment tool (Pierce & Goode, 2018).  It created the ecosystem and smart phone market that has been copied by other manufactures, this is the definition of an innovation.
3. In science and technology, invention refers to the development of a product that has never existed before. In contrast, innovation refers to improving the existing product to meet the current needs or improve the effectiveness and efficiency. Most of the inventions are protected under intellectual property rights. This prevents the innovator's work from being claimed or copied by other people. The main objective of the innovation is to improve or add value to the existing products or services to meet the customers' needs.
The other key difference between invention and innovation is that innovation entails coming up with the idea that has never existed before. In contrast, innovation entails the practical implementation of the new concept. Therefore, scientific and technological skills are required in the invention, while innovation mainly requires strategic, technical, and marketing skills (Surbhi, 2016). Invention occurs when a scientist notices a new idea, while innovation only occurs when the need arises. For instance, the need to solve pollution has led to the development of solar-powered vehicles. Furthermore, the invention is mainly based on one product or service, while innovation is based on various products and services. Finally, innovation is limited to the research and development department, while innovation is performed by combining all the departments in an organization.
An example of an invention is the first computer by Charles Babbage. Babbage thought of coming up with a product that had never existed before. To develop the first computer, Babbage needed to have scientific and technical knowledge. Babbage was a mechanical engineer by profession and also a philosopher. This proves that to develop an invention, a lot of scientific and technical expertise is required. Currently, the computer has undergone various innovations to improve its efficiency and effectiveness. For instance, large processors have been introduced to improve efficiency. Another example of innovation that has been made in the computer is the reduction of the size. Modern computers are small to make them portable. These changes have been being subjected to market needs.
The scientific invention of the first airplane by the Wright Brothers is another example. The Wright Brothers applied their manufacturing and technical knowledge to develop the first airplane; an invention projected to take several years (Trimble, 2006). The Wright brothers had acquired the scientific knowledge from working in the shops that were based in Ohio and their aviation skills. According to studies, their work was motivated by their experience while working with bicycles and motor vehicles. This made them believe that they can develop a flying machine that would be similar to a car.
4. From the beginning, humans’ development and survival was a combination of luck and the ability to use their brains to solve complex issues. Humans took over and quickly became the dominant species on the planet. The reason for the successful evolution of the human race is that they were able to use language to communicate with others, had good family bonds, and the use of tools there help them protect themselves from predators, and at the same time, hunt their prey. In other words, their innovative capacity and the capacity to construct inventions were vital for humanity. Today, innovation and invention are often used to refer to the development of technology, and the concepts are essential in the industry because they impact the organization’s strategy (Playford, 2016). In the world of technology, it is essential to understand the difference between innovation and invention and explore examples that help understand each area of technology development.
People sometimes used the words innovation and invention as describing the same thing, but that is not true. Innovation can be explained as an idea or a method to obtain a result. On the other hand, invention is the creation of new technology. The most common way a company can prove that they are the innovation leaders is by presenting the number of patents as evidence. Inventions can be developed from innovation, but not all inventions can be considered innovations. Many people have many ideas or innovations, but many ideas never see the light as an invention or valid application in the industry (Walker, 2018).
A clear example of innovation was the idea of electrophotography presented by Chester Carlson in 1938. Carlson was interested in chemistry and physics and patented what today is known as Xerography. Carlson spent much time finding a company that would take his idea and makes it a reality. After more than 20 attempts, Battelle Memorial Institute agreed to take the project. The invention of the Xeros copier did not occur until the year 1959, which was 21 years after Carlson filed the patent for the electrophotography idea. This process is a perfect example of how innovation eventually turns into invention. In the case of the Xeros copier, it has become a vital part of the industry (Lander, 2012).
5. In doing research for this post it seems like many people agree as to what the difference is between innovation and invention. Personall, I would say that invention is an actual product or process whereas innovation is when changes are made to an existing product or process. More specifically, invention "is a novel scientific idea conceived through research and experimentation that turns into a tangible object" (Surbhi, 2017), while innovation "can be described as a change that adds value to the product or services" (Surbhi, 2017). One example of an invention would be the telephone. Before the telephone there was no way of communicating almost instantly with people over a long distance. "Though several inventors did pioneering work on electronic voice transmission... Alexander Graham Bell was the first to be awarded a patent for the electric telephone in 1876" (Wolchover, 2016). The work on electronic voice transmission would be innovation, while the actual product of the telephone would be the invention. We can take that even a step further and say that the iPhone classifies as an innovation. "We can dissect the iPhone into individual inventions and evolutionary consolidations of other gadget functions and features" (Walker, 2018). Since there was already a telephone, and the iPhone is an improvement on something that already existed, I would say it is an innovation, rather than an invention.

Another example of an invention that everyone is familiar with would be the wheel. It seems simple to us now but it definitely wasn't before being invented. The wheels we have today would be an innovation on the original wheel designed in 3500 B.C. (Wolchover, 2016). The wheel was a product of innovation, making it an invention. The changes over time of the wheel into what it is today, is innovation. Going the opposite direction of the wheel, one modern example of innovation is Elon Musk's Neuralink. The device "could make the mouse and keyboard obsolete in the future" (McFadden, 2019). The Neuralink is a device that is implanted into the brain that will let people control computers or mobile devices anywhere they go (Interfacing with the Brain, n.d.). According to the Neuralink website, the initial goal of the technology is "to help people with paralysis to regain independence through the control of computers and mobile devices" (Engineering with the Brain, n.d.). The idea of taking existing technologies, combining them, and turning them into a device that could implanted in the brain and used to control computers would be innovation. If the Neuralink becomes reality and they make it work then the device itself, one that has never been made before would be an invention.
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1. Technology applications, just like any other product, have a useful life. After the depletion of useful life, upgrading or replacement is sought. Each product’s term of service differs from the other and thus requires its own evaluation process. Theory of Technology-Task Fit (TTF) emphasizes the need for determining whether to continue using a technology, upgrade, replace or abandon it (Furneaux et al., 2020). The theory suggests evaluating task technology through various factors such as system reliability, localizability, authorization, compatibility, product timeliness, and ease of use (D’Ambra & Wilson, 2013), to determine if an application or technology is meeting the company’s needs. 
Determining the efficiency of technology helps in understanding the required areas of improvement. It is important to ask: is the technology still supported by the manufacturer or is officially End of Life (EOL)? This is an important aspect to consider for many safety and security reasons. It is also important to consider the pace of how the surrounding technology changes and if keeping older technology would hinder the company (Rittmuller, 2018). As such, a once-known best application is likely to be replaced if it is unable to meet the needs of an organization.
The evaluation process involves a detailed needs analysis to determine whether to keep, upgrade, or replace an application technology. Evaluation starts by generating a checklist of organizational strategic needs. The next step is quantifying how best the existing application technology supports the strategic goals. A unique requirement profile is created, consisting of breadth and depth. Breadth incorporates the functional space covered by the application and depth explains the level to which the needs are met. The evaluation process uses reverse engineering techniques in describing the software features such as redundancy, errors, evolvability, and integration into the organizational system (Apostolou, 2000). This step helps in assessing the performance of the existing application and technology.
2. Technologies start the process of becoming obsolete or less effective as soon as they are brought to market. This makes me think of time decay and its relation to options trading. As soon as an option is purchased it's value starts to decay, and that time decay accelerates as the expiration date gets closer because there's less time to realize profit from the trade (Chen, 2020). It's the same with technology. As a certain technology get's closer to being replaced by something better, it becomes less valuable and useful the closer new technology gets. The process to evaluate alternative or replacement applications should start early and be continuous. Starting a life cycle assessment early will give the alternative or replacement application the best chance of succeeding in both short and long terms.

"The need for proactive assessment of emerging technologies has been acknowledged widely" (Moni et al., 2019). By starting early and evaluating technologies continuously, the technologies can be improved upon to help keep them competitive for a longer period of time. "Challenges associated with life cycle assessments (LCAs) of emerging technologies include issues related to lack of data, scale-up, a lack (in some cases) of incumbents against which to compare, and uncertainty with respect to both how the emerging technology will be deployed as well as the market conditions into which the technology will be deployed" (Bergerson et al., 2019). When evaluating alternative or replacement applications many factors need to be considered. They include both technology and market factors. The chart below lists many of the factors that must be considered when conducting an LCA (Bergerson et al., 2019):
3. End of life cycle, obsolete or Cradle to grave are all terms used by manufacturers to describe a specific reason why a product or a technology will be no longer manufactured or have been replaced. The natural evolution for technology starts from introduction, growth, maturity, all the way to the decline process. For my opinion it is the process of all matter on the earth. From all existing living organism to all human inventions, nothing from the base is made to stay. There is always an end but the term used to describe that process depend on many concepts. So let us just focus on the process to evaluate alternative or replacement applications for existing technologies and when the grave of a specific technology should be initiated.
The term “cradle to grave” is used in reference to a business organization perspective on the environmental impact created by their products from the beginning of its life cycle to its end or disposal. I actually work at the medical industry; especially as a biomedical field technician. Our job is to Troubleshoot and repair complex electronic and electro-mechanical biomedical equipment, Performs preventive maintenance, QA inspection, calibration and electrical safety test on a wide variety of biomedical and LAB equipment at the hospital. Talking about all that, we teach customers such as nurses, doctors and scientific on equipment that they use in patient for diagnostic and when this equipment has to be removed from use for a specific reason. On my job, all equipment has a life cycle and the process to determine the life cycle depend on many factors such as when the unit was made, when we bought it from the manufacturer or if it was refurbish. Also the maintenance cost who falls under the growth and the maturity of the unit is also important to determine if the equipment need to stay or be removed from service. Two factors are crucial on this process and they are interchangeable. The first thing is the maturity of the technology usually evaluated by the manufacturer to stay competitive. For example, a centrifuge made in 2010 has a life-cycle of ten years; which mean that after or close to the ten years it will start having problem from everywhere. By this time, they will be a new version of the same product available to replace the old one and then the manufacturer will first stop selling the old version and event stop making parts replacement for that. This is call obsolete. Of course some old technology don’t just start braking out at the end of the life-cycle but they are fragile to do so. The second point to determine the grave of the unit can be affected by the cost of maintenance. Not all technology even if they are the same can stay in the good shape. For example, when we get new centrifuges from the manufacturer, we will notified that some of them will start breaking down before ten years; result of that, the cost maintenance will increase; and if that cost become worthless then the unit as to be retired and removed from use.
4. The advances in technology are evolving at an accelerated pace, especially in the last century. Relatively, a few decades ago, people ride horses to move from one place to another. Communication was a nightmare, and the production of technology was artisanal. After WWII, there was a bun of industrialization and mass production, allowing cheaper and better technology. Compared with today’s technology, the creations a few years ago were more resistant to damages and lasted a lot longer. The idea that some companies prepare their products with a specific expiration date is called planned obsolescence. The industry planned obsolescence to ensure that the consumer continues to buy their products. That is why people always say that the products or articles lasted a lot longer than decades ago (Hadhazy, 2016).
There are different strategies that some organizations use to ensure that they are prepared and assess the lifecycle of technology. One of the most prominent strategies is patents to improve competitiveness and establish technology strategies. The analysis of patents provides a forecast for the decision-making, and at the same time, it provides an excellent assessment of the growth of specific technology in the market. On the other hand, the analysis of patents can also prevent the waste of money and resources (Mohammad, et al., 2016).
Planned obsolescence seems to be good for the industry because it ensures that the consumer maintains fidelity, but it can also increase discontent from the public. Apple was the protagonist in One of the most recent planned obsolescence scandals.  Apple faced a lawsuit in Portugal because of planned obsolescence for iPhone products, forcing consumers to buy newer models. Apple is a well-recognized industry, and millions of consumers love its products, but smaller organizations must be cautious with that kind of marketing strategies (Adorno, 2021).
5. Technology entails developing new ideas through innovation and invention, which renders the current applications obsolete. However, an application's useful life depends on the advancements in a particular field. One of the approaches of evaluating the effectiveness of a technology is the cradle to the grave, which identifies the environmental impacts of a given technology. Cradle to grave assesses the environmental impacts of a given application through production, usage, and disposal.
Cradle to grave life cycle assessment evaluates processes such as extracting raw materials, processing, manufacturing, and distribution. It comprises advanced analysis, impact analysis, life cycle inventory, and goal definition and scope. Life cycle inventory entails calculating the number of inputs and energy required to develop a particular technology. Improvement analysis entails evaluating the alternatives to reduce energy and environmental impacts at each stage of the application's life cycle (Savage et al., 2013). Impact analysis entails assessing the impact of the particular technology on human health and the environment. Finally, under goal definition and scoping, the purpose of the application is established.
The first step in evaluating alternative or replacement applications for existing technologies is defining the technical problems at hand. Since technology keeps on changing, a firm or an individual might find themselves using a technology that is out of date, giving their competitors a competitive advantage. Thus the need to identify the problem at hand. For instance, a shopkeeper using calculators might identify the need to have a modern, fast, and efficient point of sale system.
The second step is determining if the goal can be achieved without the alternative or the replacement. Finally, a firm or an individual should evaluate the quality issues between the current and alternative technologies. Posing the question helps ensure that there is value for money if an update has to be conducted. For instance, if the alternative or replacement functions in the same manner as the existing technology, there is no need to update.
The other step is conducting a simple return on investment review analysis. This will help identify the cost of the alternative application by looking at the approximate profit made with the replacement compared to the current application (Owens, 2021).  Some of the costs that are considered include the cost of the alternative, the cost of the hardware and the software, and the cost of training and change management. Other considerations that should be made at this stage include the profits that the replacement will bring and the period that it will take to make the particular profit. This implies that the projected profits of the replacement should be higher than the profits of the existing applications.




















 








