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What is tradition? The Collins English dictionary (2018) defines it as “a custom or belief that has existed for a long time”. The evolution of Computer Aided Design; CAD for short, as well as computers in general, has contributed to a massive decline in traditional techniques. Often in the current decade, almost every designer uses a computer for at least one task in their design process “Computer aided design involves any type of design activity, which makes use of the computer to develop, analyse or modify an engineering design.” (Narayan, K. Lalit. 2008). This paper will discuss if we have lost traditional methods in favour of automation and computers by linking together research and opinions from different sources on the internet and books and evaluating if this is a good thing. Is the rise of automation a bad thing?
The first point to raise is cost because it isn’t as straightforward as people might think because using CAD special computer programs such as Autodesk Fusion 360 have to be bought costing over £500 a year whereas a pencil and paper costs practically nothing, so based on this, it would look like using traditional methods would therefore be cheaper, however, considerations have to be made, especially labour costs, it takes a lot more time to create a design by hand, this links to the idea of “products designed by hand are often associated with luxury.” Isobel (2018), hand designs in the modern era are often thought to be luxurious, often due to them being more expensive with labour costs and more personal for the potential client.
If we expand our discussion to include the cost of tradition in the United Kingdom in general, we can see opinions that while people often love tradition, “Britain’s love of tradition comes at a price” (Ganesh, J. 2022). While this may not relate specifically to design, it is often the case that people's arguments for preferring tradition are consistently the same no matter what the topic is, whether it is the monarchy, someone not wanting to change what brand they use or moving from hand tools to CAD; it is what they are used to and comfortable with. There are huge costs associated with major changes from tradition, as a result, people often feel a “Loss of control” (Rosabeth, Moss Kanter. 2012). Rosabeth Moss Kanter argues that a change of the norm interferes with autonomy, people used to hand tools may not want to change to CAD because they feel it will take away their control – their autonomy as if drawing by hand is “their territory”.
If people are stuck in their ways because of tradition; because they feel comfortable, it would be very hard to justify switching from paper and pencils which do not cost a lot at all, to a CAD package that could potentially cost thousands, not to mention a good enough computer to run it all, which can cost even more! Even through strategic buying, taking advantage of sales like “Black Friday”, a decent computer can still cost at least “$584” and up (Yee, Alaina. 2022). However, as technology becomes more widespread with more and more people owning their own powerful computers, costs are becoming less of a problem. This also links to another point I would like to discuss; as new generations enter the world, more and more technology is being introduced into the standard curriculum, to the point where many schools and university courses teach a completely different subject to what they used to teach. Instead of teaching traditional methodology, new digital techniques are taught (Digital Futures. 2017); for example, in my own course, emphasis is put on learning computer-aided design over traditional sketchbook drawing, a balance is drawn between tradition and CAD because while traditional techniques in my view is a good thing that shouldn’t be forgotten and ignored, we cannot ignore that the world is developing, and sometimes old ways are lost.

Reliability is often overlooked, people in a rush can be quick to overlook simple precautions like making copies or backups and making sure if using CAD that the software is up to date, and no computer viruses are present but when something goes wrong, it’s always the same of wishing people wishing they had done something slightly different. This comes down to the age-old debate of, what is more reliable. Making copies of handmade work or backing it up on the computer using a USD or online cloud service. But then if something is being made on the computer, should an external hard drive be used or can companies like Google Drive or Dropbox be trusted for online cloud data? Studies suggest that while “Security used to be a major flaw with cloud storage” (tom's guide. 2020), it has come a long way with features like encryption making it incredibly difficult for hackers to break in.
Something that technology cannot offer at all, at least not for a long time; maybe in the distant future, is the ability to feel and properly 3D visualise and touch a potential design, to get a feel of the materials and what it might look like when complete, however, there is the argument that with CAD, a lifelike design can be viewed using virtual reality, a technology that shows the user a holographic vision of the design, however, it is unable to be physically touched, which is where making a solid model using traditional hand tools wins. When I talk about a loss of traditional techniques, there is something invaluable about being able to make a quick mock-up of an idea, even if it is just made from foam or cheap wood. Can CAD replace this traditional method? It is very unlikely with current technology being the limiting factor, it isn’t currently possible to view a hologram without special headgear that visualises it for the user, and the closest that there is to a physical model is using a 3D printer, which is a point on its own.
Are 3D printers the new mass-scale production in favour of traditional hand tool techniques? The ability to whip something up on a computer screen and then have it printed in three dimensions using nothing more than plastic. While the technology is still fairly limited at present because it can often only print using one material, it is very expensive to get an advanced 3D printer with multiple filament options. Even so, wood can’t exactly be used for printing. Similar alternatives like “wood filament” (Theias, Mafalda. 2021) can be used, however, this isn’t genuine wood, it is Polylactic acid with wood fibres. This hasn’t even gotten onto the time it takes for a 3D printer to print something, according to (Dwamena, Michael. 2014), small toys for example can take “1-5 hours depending on complexity”. A lot of this factors down to the filament having to be heated up to the correct temperature but in other types of 3D printing; Stereolithography Apparatus can be quicker due to it using light to solidify a liquid resin material but then this just creates its own disadvantages, more time has to be spent after it has printed; refining and cleaning the final piece, which may not matter if it is only a test model, but this just shows that no method is perfect. Even if a user opts to go for a handmade traditional method, the hard truth is; no method is necessarily perfect. The point is, that there aren’t too many options for creating quick test models, this is just one of many reasons being discussed as to why I, as well as countless sources on the internet, researchers and authors often favour traditional methodology over current “automation and mass-scale production”.
Without the risk of sounding repetitive, using a CNC (Computer numerical control) machine has identical problems when it comes to the timeframe and then brings its own problems when it comes to materials. The timeframe is often just as long, sometimes longer, because a CNC must carve the shape out of an existing large piece of material, as opposed to slowly building the model upwards as a 3D printer would. As a result, there is often a lot of wastage material so for sustainability, a 3D printer is the best way to go because “The absence of coolants and the low material waste also speak in favour of 3D printing and ensure a sustainable manufacturing process.” (Stürmer Maschinen. 2022).
With that being said, a CNC machine can offer more flexibility with what materials to use, there is the option to use a specialist metal CNC for example whereas a 3D printer cannot strictly speaking; print using metal. However, with hand tools, technically any material can be used as well as any method and it doesn’t restrict anyone that much, only by what people’s capabilities are, that’s why it is commonly loved by a wide variety of people. With regards to losing traditional methodology concerning CNC machines and 3D printers, I still believe after reviewing evidence and opinions, we are still a way to go because nothing beats being able to quickly whip up a quick model like people can with some foam and a file. Machinery simply takes too long for just a simple prototype that someone may need very quickly.
Moving on to the next point, it is often the case when traditional techniques are used, where people must use their hands and get stuck in and do it for themselves; manual drafting, allows for a ton of creative style and expression to designs because of the tendency to make tiny little errors and inconsistencies. Where a computer makes a 1mm mistake, a human makes a unique mark that people consider to be unique and worth more. It makes it more personal.
[image: A picture containing text, fabric

Description automatically generated]
Figure 1: Frank Lloyd Wright, John H Howe (1937), pencil and coloured pencil on tracing paper; The Modern House
An example as shown in Figure 1 (Fallingwater. 1937), is the work of Frank Lloyd Wright and John H on sale with an opening bid of “£8,000” (Architects’ Journal. 2012), just for a hand drawing. The value is a lot higher because of who drew it, a famous designer, but it doesn’t stray from the fact that it is only worth that much because they used traditional methods to create it, no computer-aided design, just hand-drafted design. Using a CNC machine for example is often extremely accurate and consistent, the margin of error is often as little as “±0.005in – ±0.00005in” (PCMI Manufacturing. 2019) which is so ridiculously tiny, especially compared to what a human can achieve, that it isn’t even noticeable, which is why products created by machinery typically look identical, I would argue it removes a lot of uniqueness about it. Harder designs or projects require more problem-solving than what a person may be able to come up with, for instance using many calculations at once to calculate the exact dimensions of a design and these designs often require a certain type of person to do it. But again, modern times have rendered these skills useless with the implementation of machines and electric tools, no longer does society need skilled workers and handcrafts as the world becomes less capable and instead more automatic.
To summarise based on these facts, it really depends on what people are looking for. If many models of the same product are needed, a CNC machine is a way to go because it will create identical models and can just be left alone to do it on its own, whereas hand tools require someone to constantly be doing it and it can be hard to make a replica of a model.
On the other hand, “hand-drawn plans can be a great way to present designs because there is an intimacy to them that suggests both originality and flexibility” writes Isobel (2018), including the fact that if meeting with a client, a hand-drawn image can have tweaks quickly made with nothing more than a pencil while the client is talking to them, whereas if they have to use a computer to edit it to a client's needs, it can take a while to get set up and do it properly; a pencil just drawing a line in an instant versus having to find a line tool, click on it, then drag it from different corners and making sure the CAD program isn’t constraining people from drawing a line, many CAD programs have built-in constraints that can make editing very difficult, while this is good for making sure designs stay accurate and realistic, to not let people draw a line where it wouldn’t be possible to machine in real life, but it can be a bit constricting for what is trying to be portrayed, this is a big reason I personally prefer hand tool’s over CAD.
There is also the topic of ease of people sharing their work, with CAD programs, often it lets work saved where people can look at it live and give feedback etc, an example being using AutoDesk programs by “Creating a Shared View” writes Mayfield, Frank (2020) which allows people to share a link to their work to other people and they “can not only view and move around in their file, but also measure, comment, and mark up the design”. Another example is Google Docs, which lets people edit a word document together from a different computer all the while, the changes to the document show up in real time as if a group of people were all writing on one sheet of paper at the same time. This is a major draw for designers because being able to easily get critique is incredibly beneficial to the design outcome. ActiTIME (2021) puts it as it can help people avoid “major mistakes” because someone who is viewing the work that is shared with them may find something that someone else may have missed. It can also help people network with other designers if it is published so anyone can see it, a potential recruiter may decide to offer an interview solely just from seeing the published work that an interviewee put out for critique and giving critique can help facilitate “personal and professional growth” because it helps people learn to take in criticisms and improve upon them.
This all links back to the previous point of where hand drawing is better because it allows people to easily sketch their design in front of a client instead of having to load up a CAD program. This point is only true if someone is maybe meeting a potential client or employer face to face, which in the current world climate is becoming rarer and rarer, especially since the COVID-19 pandemic where “with virtual interviews, we can pretty much do it over two or three days if that's what the candidate prefers,” because of the lack of a need to travel to an office for an interview, all that is needed is the internet and a computer or phone. There are many critics of this methodology because it is argued by NIBusinessInfo (2020) that it can make staff feel isolated from everyone else, the fact that people are only at home and not seeing other people that they work with face to face, so they aren’t gaining that connection that people often get in person with people. The ability to collaborate in live time, being able to lean over and ask a colleague nearby some advice on anything. The ability to make friendships, technology doesn’t really allow for this effect. In addition to this, it is harder to monitor performance if people aren’t there in person, for example being able to walk past and look over someone's shoulder, people aren’t able to do that in a virtual environment.
What about the fact that working from home can be a major distraction? In our homes where we have all of our things, all our games and anything else we enjoy, it creates a very easy distraction. Often people would need a quiet place in their home like a studio where they can work that is separate from their home life, but this is rarely the case as many people would need a lot more money to build a dedicated studio for themselves. On top of this, what about burnout from not being able to distinguish their work life from their personal life? If people have an office to go to then you know that the office is where they do work, a clear boundary and once they leave that office, that is the end of work, but if they’re working from home, there is no “leaving the office” because it is theri home. There is also staff morale, NIBusinessInfo (2020) highlights all these different reasons arguing for and against the virtual world of working from home, but what if everyone being alone at home just decreases staff morale because of how lonely they may get? This is what makes me personally against virtual, at home working, for the many reasons outlined. I just don’t feel, based on the facts that it is a good idea, it stomps on traditional methods too much and I feel like I’m not actually creating something properly if I just watch a computer make it for me.
However, we do need to give a fair chance to the advantages of virtual working that NIBusinessInfo (2020) outlines, for instance, there is no denying that virtual working offers a lot more flexibility. If someone gets ill for example, they could still technically work a little bit because they would just be at home and they can also wear whatever they want because there is no pressure for peoplee to dress smartly for the work environment at home because their home is their space so it is completely up to the individual. There is also a really good financial benefit, with no need to spend money on office space, office supplies and other bills that would be associated with going to the office; including travel costs (petrol or a train/bus ticket) as there won’t be a need to drive from peoples bedroom to their home office space. ArcVertex (2018) writes that CAD also can be beneficial because of “Code re-use”, where one can copy someone elses design, say half of a design was made and they wanted to make it symmetrical, with CAD they can just copy, flip and paste it over easily, whereas, by hand that wouldn’t be so easy and quick, this saves a lot of time so it’s just another reason to go with CAD.
All of these points contribute to a growing trend of traditional methodology getting lost in the history books, the decline of people wanting to do things by hand and instead falling back on a computer aiding them. Without something being done, this trend, whether truly a good or bad thing will continue. What will the future look like? Will we even have paper anymore? Will Paper be rationed or banned because of sustainability? In his very first line, Coombes, Mark (2021) writes “Paper currently makes up around 20% of all the waste that we throw away in the UK each year”. To make it worse, “much of the paper waste we generate still ends up in landfill” even though a huge proportion of it can be recycled. This raises the question on many people's minds in the current decade; is hand drafting sustainable? Would it be better to use CAD simply because there is no paper being used up? Paper isn’t easily made, “Paper manufacturing used up to 40% of all global wood” Kempner, Dennis (2016), which is a huge contribution to deforestation, which isn’t sustainable when we are cutting down more trees than we have. Is it worth sticking with Paper if it is doing more harm than good, 40% of the wood we cut down going into paper is a shockingly high amount, we currently “lose approximately 10 Million Hectares A Year” to deforestation, Igini, Martina (2022) equates this to 27 football fields per minute. This is even though the amount of trees we have been cutting down has been slowly decreasing in recent years.
Concerning reliability, accuracy is also an extremely important point, “Manual sketching cannot measure up to the accuracy of CAD drawings” writes Velling, Andreas (2020). This often links to the fact that CAD programs often constrain people, they don’t let someone create something that wouldn’t realistically work. Like creating a wall through a wall. CAD programs often try to implement real-life physics, Fusion 360 by AutoDesk for example, allows people to create simulations with models where it can simulate real-world events. Demonstrated in Figure 2 is a static stress test using AutoDesk Fusion 360 program, this is something that can often be a lot more accurate and quicker than doing it with a physical model; with a physical model, people would have to get everything set up and get the weights exactly correct for it to be a proper test. Not only this but Fusion 360 lets someone simulate a huge range of scenarios including thermal, electronics and many more.
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Figure 2: Brian Mongkolpoonsuk (2017), Static Stress Simulation; Fusion 360

This arguably links back to the accuracy discussion, the fact it lets someone simulate an environment on a design using CAD is another reason why CAD is a lot more accurate. To test with a solid, physical model would incur additional costs due to the resources needed to test such as weights or thermal control. However, this does raise a question; How accurate is the AutoDesk Fusion360 simulation? AutoDesk (2015). An employee of AutoDesk mentions that the simulation “is an approximation”. So potentially, while using the simulation it could be off a little bit, does this mean that people doing it their own, by hand is better because it may offer people more confidence in the result because it is an actual result that was personally produced by doing the work manually as opposed to a computer calculating a result?
Can we trust computers? The majority of people do not trust computers to make decisions about any aspect of their lives, according to a new survey from BCS (2020). Could this distrust be contributing to people’s reluctance to fully trust a computer for the correct answer? Sure, we trust a calculator to calculate some maths problems, but for a design simulation test, if it is a marketable product or design, it can often be the difference between the design succeeding or breaking apart. If this design was for something important like a jet engine for example, the consequences of getting it wrong are lethal.
My aim here with this writing was to explore and debate the evolution of design and how that has caused many traditional methods to fade away into history. I think that coming up with a definitive answer as to what methodology is better is impossible to do so. There are just way too many factors and variables, it just depends on what people are doing and what kind of outcome is desired. A lot of consumers just want a fast, well-made, and cheap product, which is what computer-designed and machined products offer, but some products do require hand assembly. Ceramics now is still hard to create via a computer, it is a good example of a design process that mainly must be done by hand because no machine can work with clay as well as a human can at the moment, the closest thing to it is a special kind of 3D printer that can print using clay.
But what is the main reason for the loss of traditional techniques specifically in design in favour of automation? I dived into multiple areas in detail but I don’t believe any of them is the single answer. There are just way too many factors as I’ve mentioned before, it genuinely just depends on what is being looked for. If hand designs are associated with luxury, then a high-budget client is going to want specialised, unique hand drawings, not a quick computer-generated image (referring again to Figure 1). Is luxury the direction to look in when discussing the loss of arts? It could be argued that when it comes down to traditional techniques; luxury is the only category left. People with more constrained budgets aren’t able to commission a private designer to design their ideas by hand, often it is quickly and cheaply done using a Computer Aided Design program to save time and money so they can get through as many clients as possible. Hand drawing for every client if there are hundreds is completely impractical, even for just one client it can take days to get a nice, detailed hand-drawn design ready. On a computer, someone could whip something up almost instantly and then render it. A render would give a nice potential idea of what it would look like in the real world, that is what a render does.
Based on all the points raised and facts put forward, I would have to suggest that the main reason for the decline of traditional techniques is because of the ease of use of CAD, the ability to quickly draw something up on a computer and even just have it 3D printed or used as a technical drawing; a computer can instantly generate a technical drawing from whatever ends up getting designed, whereas by hand, it requires people to have to mark out all the lines neatly with a ruler and try to get the perspective correct otherwise it won’t be accurate. CAD is reliable. An extremely underrated trait however it is arguably the most important.
This is all boosted by the fact that it is common for schools, colleges and universities to teach computer-aided design as well as some traditional techniques however every year more emphasis is increased on learning CAD. This inevitably results in older methods fading away till very few people even know how to do them anymore. Is this a bad thing? Yes, because it means that a once great art is lost. It is important for society not to forget past skills because history and tradition can teach valuable lessons.
It isn’t a good habit for society to just forget something as soon as it isn’t as useful as it once was, this is exactly why I chose this topic. I believe it is important to discuss what we can do to make sure that art is never lost.
A coherent conclusion would be that it is all the above reasons, but some are more impactful than others, like how students not being taught traditional tools is having a detrimental effect on their ability to do manual hand tool tasks. To finally conclude this text, hopefully this will all be taken into consideration to preserve the past legacy of art for future generations to enjoy and learn from because there truly is an onslaught of modern methods tucking away the old. We as humans must strive to preserve history to learn from it and educate ourselves, sometimes the old ways are the best. Sometimes the new ways are the best, but that is never a reason to completely abandon the one in favour of the other.
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