Unit 2 – Informing Design Decisions
Topic 1: Critical Evaluation of Technologies
Objectives:
· Critically evaluate new and emerging technologies used in design decisions.
· Consider key factors like budget, timescale, target audience, materials, and manufacturing capabilities.

Examining an Example
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· Shape & Grip: Designed for easy handling and to help get the last bit of sauce out.
· Material: Likely made of HDPE, a safe, food-grade plastic that resists cleaning products.
· Manufacturing: High-volume production using blow moulding and injection moulding for cost efficiency.
· Improvement: A hydrophobic coating could ensure no sauce is wasted, making the bottle self-cleaning. 
· Impact on Cost: Would the coating increase production costs?
· Recyclability: Would it affect how easily the bottle can be recycled?
New Technologies
· Hydrophobic Coatings can be used for electronics, like mobile phones, to prevent water damage and improve durability.



Evaluating Key Factors
1. Budget Constraints
· Material costs significantly influence the final product price.
· Example: Safety products (e.g., medical equipment) prioritize material quality over cost.
· Impact: Smaller coins are an example of materials becoming more costly than their face value.
2. Budgeting for Manufacture
· Material costs, labour, and research all impact the product price. 
· Example: High-end products like diamond jewellery may have high material costs but low labour costs.
3. Timescale Impact
· New materials may simplify production (e.g., reducing the need for coatings or joins), but could require additional processing (e.g., waterproof coatings) that increase production time.
4. Manufacturing Capabilities
· 3D printing has changed manufacturing by allowing on-demand production, reducing costs but increasing lead times.
· New materials, like flexible polymers and carbon fibres, are advancing possibilities in manufacturing.
5. Choice of Materials
· New materials may present unexpected challenges but offer innovative solutions. 
· Example: The Toyota Prius introduced battery technology, but its production process had a greater environmental impact than expected.
· Sustainability concerns grow as we consider the long-term effects of materials like coal, oil, and plastics.
6. Technological Advancements
· Driverless cars are an example of emerging technologies that take years to test but could reduce accidents and change transportation.
· Hidden Costs: Technologies like diesel and BPA in plastics show that new innovations can have negative environmental or health impacts later.
Making Decisions
· Consumer Perspective: Does the new technology add value or raise the cost?
· Manufacturer Perspective: Is it worth investing in new technologies early, despite the higher development costs and potential for bugs?

Key Takeaways
· Always assess how new technologies will impact costs, production times, and the target market.
· Some innovations, while exciting, may have hidden challenges that need to be carefully considered.



















Topic 2: Contemporary and Future Scenarios
Learning Objectives:
· Consider contemporary and future scenarios in design decisions.
· Critically evaluate the use of new technologies in: 
· Natural disaster alerts, defence, and recovery
· Medical advances
· Travel innovations
· Global warming
· Communication

Key Concepts to Remember
1. Natural Disaster Alerts, Defence & Recovery
· Seismic surveillance networks use mobile phone MEMS sensors to detect earthquakes, providing early warnings.
· Remote surgery: Surgeons can operate robots remotely, even from different countries, using a reliable data connection.
2. Future of Travel
· Hyperloop: A high-speed transport system that could reduce travel time from Washington D.C. to New York (4 hours to 30 minutes).
· Space travel: Though futuristic, some space travel technologies are already in development, with the potential for space tourism and intergalactic travel.

Global Warming & Emissions
Causes of Greenhouse Gases
· Carbon dioxide (CO2) and methane are major contributors.
· Main sources include: 
· Fossil fuels (cars, planes, power plants)
· Deforestation
· Livestock farming (methane emissions)
· Diesel engines and industrial facilities also produce significant greenhouse gases.
The Greenhouse Effect
· The greenhouse effect keeps the Earth warm, but too much carbon in the atmosphere can cause global warming.
· Human activities like burning fossil fuels have intensified the effect since the Industrial Revolution.
How Nature Helps
· Photosynthesis in plants helps reduce CO2 levels by converting it into oxygen.
· Planting trees and protecting rainforests can help reduce greenhouse gases in the atmosphere.

Government Actions & Policies
· Renewable energy and carbon taxes encourage reduced emissions.
· International agreements, like the Paris Agreement, set global targets for emissions reduction.
· Battery farms: Large battery systems now help balance power grids and provide short-term energy storage for cities.
Legislation
· Governments are pushing for cleaner technologies, recycling, and reducing greenhouse gas emissions through laws and incentives.
· However, global CO2 levels saw a rise in 2017, showing the need for quicker action.

Communication Technologies
Global Connectivity
· Mobile technology helps connect areas without terrestrial communication networks (e.g., parts of Africa, Asia, South America).
· Miniaturisation: Extremely small phones (e.g., BOSS phones) are used for smuggling and raise moral and security concerns.

Future Considerations
· The development of new technologies in medicine, transport, and communication is already impacting society and will continue to shape the future.
· The use of new materials and technologies will need careful consideration of their environmental impact and cost.

Key Takeaways
· Technology can address contemporary issues like natural disasters, global warming, and medical access.
· Global warming is driven by human activities, but nature (plants, forests) can help mitigate its effects.
· Future technologies, like Hyperloop and remote surgeries, could revolutionize travel and healthcare.
· Legislation and renewable energy initiatives are necessary to combat climate change.














Topic 3: Ethical and Environmental Perspectives
Learning Objectives:
· Consider ethical perspectives when evaluating new technologies, including: 
· Where a product was made and by whom.
· Who benefits from the product.
· Fair trade considerations.
· Evaluate environmental perspectives, such as: 
· The use of materials.
· Carbon footprint.
· Energy consumption.
· Life Cycle Analysis (LCA).

Key Concepts to Remember
Ethical Perspectives
· Ethical factors are important for companies, including sustainability and the provenance of materials.
· Fair trade products ensure workers receive fair wages and work in safe conditions. Look for the Fairtrade label on products like tea, coffee, and cotton.
· Manufacturing location affects both environmental impact (due to transportation) and the ethics of the working conditions.
· Child labour and modern slavery: These issues are still present in some industries, despite being illegal in many countries.
· Government responsibility: Companies must follow health and safety guidelines to protect workers, and governments enforce these regulations.


Environmental Perspectives
· Use of Materials: The environmental impact of sourcing materials affects design decisions. Companies are pressured to use eco-friendly materials, but this can increase manufacturing costs.
· Carbon Footprint:
· Every product has a carbon footprint that measures the environmental impact of its production, transportation, and use.
· Fossil fuels, transportation, and manufacturing all contribute to the carbon footprint.
· Example: A 600ml PET bottle of fizzy drink has a carbon footprint due to packaging, refrigeration, and production processes.
· Energy Usage:
· Production processes consume energy, and using renewable energy can reduce a product’s environmental impact.

Life Cycle Assessment (LCA)
· Life Cycle Assessment (LCA) evaluates the environmental impact of a product at each stage: 
· Raw material extraction
· Manufacturing
· Use
· End of life (disposal, recycling)
· LCA helps identify areas where companies can reduce energy use and carbon emissions.
· Example: A company might use an LCA to evaluate the environmental impact of a product and find ways to reduce waste, use recycled materials, or improve energy efficiency.

Sustainability in Design
· As consumers and designers, we have a responsibility to make sustainable decisions.
· Recycling vs. Reusing: 
· Recycling involves turning materials into new products, while reusing means reusing the same product without major changes.
· Design for recycling: Products that are easy to recycle have fewer parts that cannot be separated.
Recycling and Responsible Design
· Recycling: Products that can be easily broken down and processed are more sustainable.
· Responsible end-of-life design: Consideration of how products are disposed of or reused at the end of their lifespan.

Key Takeaways
· Ethical considerations include fair working conditions, where products are made, and whether they support sustainable practices.
· Environmental impact can be measured through carbon footprints and life cycle assessments to improve sustainability.
· Companies should choose eco-friendly materials, reduce their carbon emissions, and adopt ethical manufacturing practices.
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