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[bookmark: _Toc118363398]INTRODUCTION
The planet is rapidly heading towards a climate crisis. Society is already experiencing the impact of climate change with increased weather and resource volatility around the world. Without swift and purposeful action, the planet will inevitably reach a point of no return. With a multi-billion market cap that exceeds most countries’ GDP and operations spanning six continents, Apple has the means and duty to shift business and social paradigms to support a more sustainable existence. The purpose of this report is to provide an honest assessment of Apple’s overall sustainability strategy to better understand if Apple has implemented a suitable plan to create transformational change, how it is performing compared to industry peers, how effectively it is progressing against its goals, and what it is doing to meet sustainability targets. 

Since 2016, Apple has raised $4.7 billion in green bonds with the intention of becoming the model of how business can reduce emissions. Apple has focused its environmental sustainability efforts on three strategic pillars: climate change, resources, and smarter chemistry, underpinned by engagement with its stakeholders to maximise impact (Apple, 2022). 

[bookmark: _Toc118363399]CLIMATE CHANGE
Apple’s primary objective to address climate change is to become carbon neutral by 2030. Apple has taken a two-prong approach to achieve this target: reduce carbon emissions to a minimum and offset the remaining emissions. Achieving carbon neutrality is a laudable and important target but Apple could set a more ambitious “model” for the industry to follow. For example, Microsoft have already committed to becoming carbon negative by 2030, offsetting more carbon than it produces (Smith, 2020).

For Apple to effectively reduce its carbon emissions, it must first accurately measure and record its carbon footprint. To achieve this Apple has successfully implemented a tracking and accounting system by adopting the GHG Protocol Corporate Accounting and Reporting Standard to measure and categorise its carbon emissions (The Greenhouse Gas Protocol, 2004). In 2021, Apple produced a gross carbon footprint of 23.2 million tonnes CO2e and offset -670 thousand tonnes CO2e, totalling a net carbon footprint of 22.53 million tonnes CO2e (Apple, 2022). Compared to Microsoft’s 13.8 million tonnes, Apple’s carbon footprint seems disproportionately large. However, it is important to take into consideration two factors: 1) Over 81 percent of Apple’s business model comes from hardware, whereas Microsoft’s main revenue stream comes from cloud services (Wong, 2022), and 2) Apple maintained the same level of emissions between 2020 and 2021, while increasing revenue by 33 percent (Gedeon, 2022), Microsoft’s emissions increased by 21 percent during the same period (Microsoft, 2022). However, a report from non-profit foundation “As You Sow”, ranking the progress of U.S. corporations in reducing carbon emissions in line with the Paris Agreement, issued Apple a “B–” rating, ranking lower than both Microsoft (“A” rating) and Alphabet (“B” rating) (As You Sow, 2022).

Apple has still made good progress toward its goal of carbon neutrality, reducing its total carbon emissions by 40 percent compared to 2015. Apple has predominantly achieved this reduction through the following key initiatives:

[bookmark: _Toc118363400]DESIGN
Designing improved product and manufacturing processes has enabled less carbon-intensive mass production. These design efforts have primarily focused on improving material and manufacturing efficiency, material selection, and product energy efficiency. For example, sourcing recycled aluminium from hydro-powered smelters has improved the material efficiency of manufacturing processes, approximately reducing the carbon footprint of the Mac Mini and MacBook Air by half (United Nations Climate Change, 2020).

[bookmark: _Toc118363401]ENERGY EFFICIENCY
Apple tracks energy use across its operations and supply chain to identify power-hungry processes to help prioritise where efficiencies are required. This information also provides a feedback loop to ensure that new facilities are built more energy efficient. Building and retrofitting facilities across the entire supply chain with more energy efficient equipment, such as efficient HVAC and data centre cooling systems, has reduced energy consumption by 15.7 million kilowatt-hours, saving over 500 thousand tonnes CO2e (Apple, 2022). 

[bookmark: _Toc118363402]RENEWABLE ENERGY
As of April 2020, Apple has achieved carbon neutrality for its corporate emissions by using 100 percent renewable energy across all Apple facilities and securing carbon offsets (Apple, 2022). To date, 175 of Apple’s vendors across the U.S., Europe, and Asia have transitioned to renewable energy, resulting in an estimated 18 million tonnes CO2e annual reduction (Molot, 2021). Approximately 10 gigawatts of renewable energy was used across Apple’s supply chain in 2021, nearly doubling Microsoft’s consumption (5.8 gigawatts) (Microsoft, 2022). 

Outside of Apple’s direct operations, several projects have been setup under the “Power for Impact” initiative to provide under-resourced communities with renewable power, supporting local economic growth and social impact (Apple, 2022). The ten projects provide solar and wind energy to schools, hospitals, and rural communities.

[bookmark: _Toc118363403]OFFSETTING CARBON EMISSIONS 
Apple has invested in several nature-based projects to leverage nature’s natural carbon sequestering ability to help offset its remaining emissions, while helping preserve biodiversity and enhancing ecosystem resilience. Partnering with Conservation International and Godman Sachs, Apple has launched the “Restore Fund”, investing up to $200 million in projects aimed to remove more than one million tonnes of carbon from the atmosphere per year (Goldman Sachs, n.d.).  

In 2021, Apple used carbon credits to offset 500 thousand tonnes of emissions across its supply chain. Apple managed this by retiring carbon credits from a conservation project in Kenya (Maasai Wilderness Conservation Trust, n.d.) and purchasing additional credits from two nature-based projects: 1) a coastal and forestry conservation in Guatemala (Aguilar, n.d.), and 2) establishing a 46,000-hectare forest on barren land across the Guizhou Province in China.

[bookmark: _Toc118363404]RESOURCES
Apple attempts to conserve the earth’s finite resources by using only recycled and renewable materials, building long-lasting products, developing improved recycling technologies, reducing waste, and minimising freshwater usage.

[bookmark: _Toc118363405]RECYCLED AND RENEWABLE MATERIALS
In 2021, approximately 20 percent of the materials used in new Apple products were recycled, including the iPhone 13, which contains 99 percent recycled tungsten, 98 percent recycled rare earth elements, and 100 percent certified recycled gold in the plating of the main logic board. While there is progress to be made to produce goods with 100 percent recycled or renewable materials, Apple is one of the most environmentally friendly, large scale smartphone manufacturers today (Murray, 2022). 

Apple aims to close the loop on its products’ lifecycle by offering a product trade in programme where customers are provided with store credit when returning their existing devices. The “Apple Trade In” programme reduces the amount of electronic waste (e-waste) in landfills and creates a new source of components, reducing the need to mine for raw materials.

[bookmark: _Toc118363406]DURABILITY AND LONGEVITY
Year on year Apple have redesigned products to make them more repairable and durable to increase their useful life. Despite these incremental improvements to repairability, Apple have been recognised as one of the leading opponents of the “Right to Repair” legislation and environmental electronics standards, which were introduced to make products easier to repair, upgrade, and disassemble for recycling (Greenpeace, 2017). Yet, compared with other leading smartphones, the iPhone boasts the lowest depreciation rates in the U.S., indicating that consumers still perceive iPhones to be long-lasting products (Statista, 2022).

Apple’s relentless drive to increase sales contradicts its efforts to build long-lasting products. Apple’s marketing campaigns create a perception that new products are far superior to previous models, actively encouraging consumers to upgrade (Sokiente, et al., 2019). Making it easier and more appealing for consumers to purchase new products instead of reusing or repairing existing products within their useful life undermines Apple’s carbon reduction efforts; 70 percent of Apple’s emissions come from manufacturing new products and even recycling old products is less efficient than reusing them. Out of 150 million Apple devices added to the market in 2020, only 10.4 million (7 percent) were refurbished (Culpan, 2021).

[bookmark: _Toc118363407]RECYCLING TECHNOLOGIES
Most electronics eventually reach a point when they are no longer fit for purpose or able to function as intended. To address Apple products’ end of life contribution to e-waste and support the company’s transition to a circular supply chain, Apple has invested in several innovative recycling technologies. (Cook, n.d.). 

Apple’s “Material Recovery Lab (MRL)” is dedicated to developing more efficient means of product disassembly and material recovery, while minimising waste. MRL’s disassembly robot, “Daisy” is capable of disassembling 1.2 million iPhones a year. Another robot named “Dave” is designed to disassemble taptic engines to recover rare earth magnets, tungsten, and steel. In 2021, Apple developed a new shredder named “Taz” that unlike conventional shredders can recover rare earth magnets from audio modules (Heffernan, 2022). Apple also utilise the data from research conducted at the MRL to provide an important feedback loop to improve design decisions for more efficient disassembly and recovery in future products. 

[bookmark: _Toc118363408]REDUCING WASTE
Sending materials to the landfill is not only a waste of natural resources but it produces carbon emissions and disproportionately impacts vulnerable communities (Sustainability for All, n.d.). Apple’s goal is to produce zero waste throughout its entire supplier chain, which today is only achieved across Apple’s corporate sites and a small selection of assembly sites (Apple, 2022). 

In 2020, the news that Apple would no longer include chargers or headphones with new iPhones was not well received by all consumers. However, this change was an important step in Apple meeting several of its sustainability goals. Many consumers already own USB chargers and headphones; additional accessories sold with a new device often end up unused and eventually in a landfill. The omission of these accessories allows Apple to reduce packaging, resulting in less waste. The reduction in packaging also means 70% more phones are shipped per container, resulting in less transport-related carbon emissions. And finally, manufacturing less USB chargers reduces the use of plastics, zinc, and copper (Bender, 2021). 

Although Apple are moving in a positive direction, they are still not leading the industry in this area; environmentally friendly phone manufacturer, Fairphone state that its latest phone (Fairphone 4) is e-waste neutral (Fairphone, n.d.). Apple are also yet to commit to a transparent date for their goal of reaching zero waste, whereas Microsoft have clearly stated they will achieve zero waste by 2030 (Smith, 2020).

[bookmark: _Toc118363409]FRESHWATER USAGE
Freshwater scarcity is a growing problem, with an estimated two-thirds of the population potentially facing water shortages by 2025 (World Wildlife Federation, n.d.). Apple has aimed to improve its water footprint by reducing freshwater withdrawals and returning clean water to watersheds.

Apple reduces its freshwater withdrawals by ensuring only low-quality water is used for tasks such as irrigation and cooling, reserving freshwater for human consumption. Apple have also implemented several water efficiency projects, saving 133 million gallons of freshwater across its corporate facilities in 2021. To avoid exhausting individual water sources, Apple has expanded its use of alternative water sources, with 10 percent of Apple’s corporate water usage in 2021 coming from sources such as recycled water, reclaimed water, rainwater, and condensate. Although these achievements are important, they are relatively insignificant when taking into consideration Apple’s corporate water usage makes up approximately 1 percent of its total usage, with 99 percent of its water footprint coming from its supply chain. To address suppliers’ water usage, Apple provides guidance on minimising process water impacts and wastewater management best practices. In 2021, 195 suppliers participated in Apple’s Clean Water Program, which increased the suppliers’ average water reuse rate to 41 percent, saving 12.3 billion gallons of water (Apple, 2022).

Apple also acknowledge the importance of discharging water to the watershed at a quality that makes it usable by the communities that depend on it. Apple’s Supplier Code of Conduct requires all suppliers to maintain high standards for water discharge. Apple reinforce its Code of Conduct with training and guidance on advanced wastewater treatment practices and technologies (Apple, 2022). 

Microsoft have taken a highly innovative approach to data centre cooling, which requires zero water usage. By submerging its data centres at the bottom of the ocean, they are cooled from the consistently cold surroundings, providing a lower operating temperature than land data centres without the need for any water consumption. Additionally, the data centres can be powered by offshore wind, solar, tidal, or wave power, to produce no carbon emissions (Zhang, 2022).

[bookmark: _Toc118363410]SMARTER CHEMISTRY
To ensure employees, customers, and planet are not exposed to harmful materials, Apple actively work to find safe material alternatives to build its products. Through a “Full Material Disclosure” programme, Apple have successfully developed a comprehensive list of chemicals throughout its entire supply chain. This information provides Apple with visibility on which chemicals in use satisfy their sustainability criteria and an opportunity to find alternatives to those that don’t. Apple collaborates with its suppliers to ensure rigorous processes are in place for chemical management and to encourage adoption of safer chemical alternatives. As a result, 100 percent of Apple’s final assembly supplier sites use safe alternative cleaners and degreasers (Apple, 2022). In addition to meeting the Clean Production Action (CPA) standards across all suppliers, Apple worked with CPA to develop criteria for others in the tech industry to assess their cleaners and degreasers (Retail Report Card, 2021). 

Retailer Report Card, a company that ranks retailers on their use of toxic chemicals, ranked Apple number one, receiving an “A+” rating, for its safe chemical policies and supplier evaluations, ensuring compliance throughout the value chain. Areas to improve include setting transparent targets for reducing and eliminating certain chemicals such as per- and polyfluoroalkyl (Retail Report Card, 2021).

[bookmark: _Toc118363411]CONCLUSION
Apple’s sustainability function has developed a thorough and comprehensive sustainability strategy, which considers the main climate change, resource scarcity, and harmful material challenges. Progress against sustainability targets is well documented and shared publicly for full transparency. Apple has demonstrated a commitment to engaging with its stakeholders, as well as making substantial financial investments in recycling tech, renewable energy, and carbon offsets. Understanding most of its emissions, resource and chemical use occurs within its supply chain, Apple’s procurement department has developed a close partnership with suppliers, establishing best practices, providing guidance, and ensuring operations are conducted within agreed parameters. Third-party assessments from non-profits, such as Greenpeace and As You Sow, corroborate that Apple are one of the most sustainable big tech companies but are not necessarily the industry leader, falling short of Microsoft in several areas of sustainability.

Apple has made substantial progress towards its sustainability commitments over the last 6-7 years, yet these efforts appear to be secondary to achieving its shareholders’ ambitions of year-on-year record high sales (and revenue). This has driven Apple’s sales and design functions’ strategies to release new products annually with minor, incremental improvements. Consequently, the marketing function has focused its efforts on creating hype around new product releases in place of underlining the importance of longevity and reuse. This conflict of interest within the organisation has resulted in Apple compromising its sustainability ambitions and a lack of commitment to reduce its main cause of carbon emissions—production of new devices. 
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