What are the main differences between linear and cyclical approaches to economic activity?
Can changeover from mainly linear to mainly cyclical be achieved by economic incentives and, if so, which types of incentive would you propose?

Linear and circular approaches to economic activity reflect entirely different values, not only on purely economic issues, but also on the nature and relative importance of the relationship between humans and the environment. In order to assess the potential role of economic incentives in achieving a changeover from mainly linear to mainly circular economic activity, it is first necessary to consider the principles underlying both approaches and identify the main barriers to change.
[bookmark: _Hlk127453062][bookmark: _Hlk127453088]The linear model has dominated economic activity since the industrial revolution, and follows the take, make, consume, dispose model (Vieira, 2015). Raw materials are collected, and energy from finite sources is used to manufacture products which are then discarded after use.  Value is created by mass production and high mass consumption – the desired end-goal for capitalist countries as set out by Walt Rostow’s ‘Stages of Economic Growth’ model in 1960 (Jacobs, 2020). 
This linear approach developed in an era before the impact of burning fossil fuels and the overuse of finite resources was understood. Any consideration of ecological impact has been a mere afterthought to pursuit of profit and ‘growth’.
The environmental impact of human activity in the centuries dominated by linear economic activity has been severe: “extractive industries are responsible for half of the world’s carbon emissions and more than 80% of biodiversity loss” (Watts, 2019). Capitalism has depended on a linear pursuit of maximum growth, which has been a driver in creating the current ecological crisis: “While climate change is the symptom, capitalism is the cause; 100 companies are responsible for 70% of all carbon emissions” (Williams, 2020).
We have now reached a critical juncture. In a globalised world dominated by capitalism, climate change and a hugely-increased population, we are experiencing both socio-economic and environmental crises. Resource wise, we are using the equivalent of 1.75 Earths (Global Footprint Network, 2023). Millions are suffering from food and water insecurity, the effects of more regularly occurring natural disasters, and from an ever-increasing wealth divide, with the richest 10% of global population owning 76% of all wealth (Chancel et al. 2022, p.10). The need for change has never been so pressing. Whilst “the climate emergency is a race we are losing … it is a race we can win” (Guterras, 2019), but only if there is a monumental shift in our collective attitude and approach.
Rather than focussing on profit and growth, the circular approach to economic activity recognises the interdependent relationship between humankind and the environment and is designed to provide for the needs of humans whilst minimising detrimental impact on our ecological habitat.
Based on ‘the 3R’s – reduce, reuse, recycle, the three principles underlying circular economic activity are to minimise resource use, maximise use of products and parts, and reuse and recycle raw materials following usage, all whilst using solely clean-energy to power production as we move towards achieving net-zero (Kenniskaarten, 2020). Others have extended this further, categorising the circular economy as 10R’s – Refuse, Rethink, Reduce, Re-use, Repair, Refurbish, Remanufacture, Repurpose, Recycle, Recover (Potting-et-al.-2017,-p.5).
A circular approach creates loops in the supply chain to retain value – for example, refurbishing and repairing products, harvesting parts and finding secondary-life uses. “One of the most value-retaining circular-economy levers is increased utilization” (Hannon, 2016). Reducing waste is beneficial both environmentally and economically, allowing businesses to “keep assets operating longer. They’re able to get a better return on their asset. They’re able to increase the margin that they’re getting through the products that they’re providing” (Hodge et al, 2022). It is this “potential for concurrent economic value creation and sustainable development” that has led to the circular economy model receiving increasing attention from governments and businesses globally (MacArthur-2013, cited-in-Ranta-et-al. 2018, p.1).
There are a multitude of barriers to overcome in order to achieve transition from mainly linear to circular activity, with challenges facing both consumers and producers at every level, from small community initiatives to governments and multi-national corporations.
[bookmark: _Hlk127453367]In 2017, The Copernicus Institute of Sustainable Development, Utrecht University and Deloitte categorised barriers to the circular economy in the EU into 4 inter-related groups: cultural barriers – a lack of “awareness and/or willingness to engage with the circular economy”, regulatory barriers – a lack of “policies supporting a circular economy transition”, market barriers – “lacking economic viability of circular economy business models” and technological barriers – “lacking proven technologies to implement circular economy” (Kirchherr et al, 2017, p.6). They identified “consumer interest and awareness”, “company culture”, “low virgin material prices” and “high upfront investment costs” as some of the most pressing issues (Kirchherr et al, 2017, p.7).
Economic incentives alone would not be sufficient to overcome each of these barriers. Education is also key to achieving transition, and investment in educational programmes will be needed globally to encourage both consumers and producers to make decisions which move away from unsustainable linear activity. 
Education for consumers is needed to promote the benefits of choosing sustainable products and services, whilst also encouraging a change in attitude from discarding products as waste to taking them for repair or to recycling shops/centres after use (Government of the Netherlands, 2017). Education for producers is needed to increase understanding of the need for change, and to develop the technical knowledge necessary to design and manufacture products and systems that meet the different needs and priorities of a circular economy.
It is also important to note the different challenges faced by developed and developing countries. “Western countries have benefited inordinately from both colonialism and carbon fuel to attain their level of development” (Williams, 2020). In contrast, developing countries have not benefitted as greatly from the linear economy and are in a worse position to transition to, and benefit from, a circular economy. Higher levels of population growth, undeveloped private sectors, a lack of investment ability, heavy reliance on extractive industries, and limited access to technology are just some of the additional challenges they face in a prospective transition to a circular economy (Wellesley et al. 2019, p.18).
Many governments and organisations have set aims to transition to a largely circular economy and consideration of some economic incentives implemented to help achieve this gives an insight into which types could be recommended.
Economic incentives can be short-term or long-term and can be categorised into those that act as a reward for change, for example grants, and those that act as a disincentive for not improving practices, for example increased taxes on fossil fuels. A combination of both should be used. However, economic incentives may not be sufficient to overcome what is potentially the most difficult barrier to change - the active resistance from the most successful actors in the current capitalist system.
We live in a society where government decisions are heavily influenced by global markets and “157 of top 200 economic entities by revenue are corporations not countries” (Global Justice, 2018). Tax structures and trade deals have facilitated the rise in corporate wealth and power to the extent that the ability of governments to hold powerful organisations to account is severely constrained. In today’s globalised capitalist world, it would be almost impossible for any government to unilaterally transition an individual nation to a fully circular economy. 
Indeed, the reluctance of the most powerful companies to implement genuine change has been clearly demonstrated in relation to the move away from reliance on fossil fuels which is fundamental in transition to a circular economy, leading some to argue that: “It’s not climate change that needs to be tackled, it is the political power of the fossil fuel industry” (Denniss [No Date], cited in Hughes, 2021).
[bookmark: _Hlk127453516][bookmark: _Hlk127453536]The legally-binding Paris Agreement demonstrates multi-national governmental support for the goal to “substantially reduce global greenhouse gas emissions to limit the global temperature increase in this century to 2 degrees Celsius” (UN, 2022). However, whilst many major oil and gas companies also pledged support for the agreement, fears that targets may be tightened even further have led to them cynically planning a decade-long exploitation of new oil and gas fields. Global banks are complicit in this: “In the six years since the adoption of the Paris Agreement, the world’s 60 largest private sector banks financed fossil fuels with USD $4.6 trillion” (Kirsch et al, 2022, p.12).
Indeed, duplicitous companies are using PR exercises to greenwash their reputations, deceiving the public whilst investing in increased use of fossil fuels and posting record profits, for example Shell’s profits were £32.2 billion in 2022 – “the highest in its 115-year history” (Jack and Edser, 2023). The ‘Center for Countering Digital Hate’ has uncovered that “Google accepted $24 million (€24.2 million) in search ad buys from the oil industry over the last two years”, and “40 per cent of this money was spent on adverts targeted at users who searched environmental terms like ‘eco-friendly’ and ‘net zero” (Elton, 2022).
[bookmark: _Hlk127453624]Similar patterns can be seen from governments, for example since the Paris Agreement was signed in 2015, the UK government has given oil and gas companies £13.6 billion in subsidies (Seabrook, 2021). There needs to be a complete overhaul in the availability of subsidies; figures from the IMF show that globally, “the production and burning of coal, oil and gas was subsidised by $5.9tn in 2020” (Carrington, 2021). 
Clearly the barriers to overcome are huge and, without global political and economic restructuring, potentially insurmountable. Nevertheless, attempts must be made to achieve transition from linear to circular activity in as many situations as possible, from small-scale community activities to national and international efforts. 
Economic investment will be important in facilitating research into the best ways to implement change – from technical research, for example into more environmentally friendly forms of fuel and transport, to academic research deepening understanding of how best to move away from linear economics.
[bookmark: _Hlk127453673]Michael Braungart, William McDonough and EPEA Hamburg argued that the 3R’s still “perpetuates the one-way, ‘cradle to grave’ manufacturing model, dating to the Industrial Revolution, that creates such fantastic amounts of waste and pollution in the first place” (Braungart and McDonough, 2009, p.3). They instead propose a Cradle to Cradle strategy which “describes the safe and potentially infinite circulation of materials and nutrients in cycles” (EPEA, 2023). To assist in the Netherlands’ aim to achieve a fully circular economy by 2050: “Forty percent of the profits from natural gas have been allocated to Cradle to Cradle research” (Braungart and McDonough, 2009, p.9).
[bookmark: _Hlk127453701]Economic incentives will be important within the transport sector to ensure change to more sustainable fuel sources. Initiatives including increasing carbon taxes and ending subsidies for fossil fuel consumption are being tried in many countries; Denmark has recently “agreed a new corporate carbon tax, the highest in Europe, which will target companies both in and outside the EU's carbon quota system” (Jacobsen and Skydsgaard, 2022).
“Mile for mile, flying is the most damaging way to travel for the climate”, with the aviation industry accounting for 2.4% of global CO2 emissions and 5% of global warming (Timperley, 2020). Economic incentives will be important in reducing this, for example France provided a €7 billion package of state-guaranteed loans for Air France, in return for a 50% reduction in domestic CO2 emissions by 2024 (News Wires, 2020). 
Road fuel has long been subject to excise duty but, until recently, aviation fuel has been exempt. In 2021, the EU announced plans to end this exemption, encouraging airlines to use cleaner, low-carbon fuels (Transport and Environment, 2021). However, this has again been limited by exemptions and a slow roll-out, only starting gradually from 2023, not being fully implemented until 2033, and only applying to fuel used on private and commercial flights within Europe (Abnett, 2021); flights departing Europe which account for over 60% of emissions will remain exempt (Transport and Environment, 2021).
Incentives are also needed to encourage more environmentally-friendly modes of transport, with increased investment to encourage and facilitate public transport. In 2022, Germany conducted a 3-month experiment offering state-subsidised travel for €9 a month, the results of which were overwhelmingly positive; “20% of tickets were sold to people who do not normally use trains, buses and metros” (Palla 2022, cited in Cendrowicz, 2022), and the scheme cut the equivalent amount of carbon dioxide emissions as 350,000 homes being powered for a year (Cendrowicz, 2022). 
[bookmark: _Hlk127453808]Romania and Croatia offer extensive subsidies towards purchasing alternative fuel vehicles (Sustainable Bus, 2022). Investment should also be made to create a far more comprehensive electric charging network, and there is significant opportunity for incentivising improvement and progress in developing electric vehicle based public transport – currently electric vehicles only account for 2.1% of European public transport (Sustainable Bus, 2022).
Further investment is also needed for research into alternative technologies for transport as it is important to note that electric vehicles may not be the most sustainable long-term solution. Manufacturing electric vehicles generates more carbon emissions than manufacturing a petrol or diesel car, there are concerns regarding the production and disposal of batteries, and “electric cars are only as green as the energy you charge them with” (The Greenage, 2020) – until we are 100% reliant on renewable energy sources, the electricity used to power these vehicles will still largely come from unsustainable fossil-fuels. It is therefore important that research continues into other potential methods of powering transport, including hydrogen or ethanol.
Supporting the argument that a combination of ‘push and pull’ incentives are required, Finland has employed both in their roadmap to a circular economy which, from 2019-2025, will potentially “reduce carbon emissions by 8.4 million tonnes and save €924 million on Finland’s energy import bill” (Green Budget Europe et al, 2018, p.8). Emphasis is placed on restructuring the tax system: “shifting the tax burden from labour to natural resource use”, thus aligning the tax system with the goals of the circular economy (Green Budget Europe et al, 2018, p.16). New taxes include a tax on mining materials excavated in Finland from 2024 to “allocate a fair compensation to the society for the use of non-renewable natural resources”, and increased taxes on landfill and gypsum waste (Ministry of the Environment, 2022). 
Reducing VAT on second-hand products and remanufacturing activities could also help to reduce waste and support the circulation of goods and materials, encouraging re-use rather than consumption. 
Economic incentives which may not be correctly targeted in order to achieve the aims of a circular economy, are those aimed at subsidising biomass: “the main source of renewable energy in the EU, with a share of almost 60%” (European Commission, 2020). Environmental groups including Biofuelwatch and Dogwood Alliance argue that biomass should not be considered ‘renewable’ or sustainable; the claim that “burning trees is sustainable just because an equivalent quantity of carbon is going to be absorbed somewhere, sometime in the future by the regrowth” (Uniper, 2022) is flawed. In fact, “the carbon-rich nature of wood means that burning wood for energy emits between 30-50% more carbon on a per-unit-of-energy basis than burning coal. And biofuel made from palm oil is three times more polluting than fossil diesel when land-use changes are taken into account” (Garson, 2022). Felling trees to be burnt in power plants causing biodiversity loss and threatening the land rights of indigenous peoples, all for a form of energy that is arguably no-better than traditional fossil fuels, can hardly be deemed sustainable. Despite this, many governments offer subsidies for biomass, with the company Drax having earned £893 million from UK government subsidies in 2021 alone (MacDonald, 2022). 
There are numerous examples of how small-scale initiatives can enable circular economic activity on a local level, and these can be assisted by greater recognition of, and support for, the foundational economy and informal economy. Useful incentives may include grants for start-up or running costs, funding for training and support for local initiatives such as Local Exchange Trading Systems (LETS) and co-operatives which can make a valuable contribution within a circular economy. Western countries could also learn from practices already being undertaken in less-developed countries where there is greater use of the informal economy, and indeed from indigenous peoples who recognise that humankind is neither separate from, nor superior to, the environment.
The City of Houston Reuse Warehouse is a programme where materials are taken to their facility to be re-used in other projects. Construction material previously accounted for 38% of all waste (City of Houston, 2023), whereas by November 2018 the programme had “successfully diverted 4,500 tonnes of material from landfills” and “provided 90% of the construction material to 700 NGOs, schools, universities and government agencies” (Smartcity, 2019). Not only has this initiative contributed to a local circular economy, but it has also connected different communities within Houston.
In Lagos “two refurbishing clusters, Ikeja Computer Village and Alaba International Market, supply refurbished equipment not only to Nigerian households, but also to other West and Central African countries” (Le Moigne, 2021), and in Ghana “80% of the second-hand electronic products (such as cooling and freezing equipment, computing equipment, TVs, and mobile phones) are not recycled but re-used, repaired or refurbished” (Basel Convention 2011, cited in Le Moigne, 2021).
Clearly, a combination of economic incentives are necessary and worthwhile to assist in changeover from linear to circular economic activity in as many situations as possible.
[bookmark: _Hlk127454024]Restructuring the tax system has the potential to overcome the reluctance of both consumers and producers to change their decisions and behaviour; the OECD stresses that “lowering taxes on labour and capital, in favour of taxing environmentally harmful consumption and production, can play an important role in stimulating job creation and investment” within a greener economy (OECD, 2020). Subsidies and grants will also be essential here; however, the potential for these to be abused is clear, with many large companies claiming subsidies and greenwashing their reputations whilst continuing linear practices and generating record-levels of profit. “Oil firms are essentially attempting to figure out how the best presently available cash cow in the world can be replaced for the benefit of their own sustainable future” (Pickl, 2018).
Unfortunately, no combination of economic incentives is likely to be sufficient in achieving changeover from mainly linear to mainly circular economic activity unless accompanied by more fundamental changes globally; until maximising profit in a linear economy becomes less of a priority, a move towards a circular economy will be hampered. With capitalism having been so reliant on linear economic activity, the prioritisation of economic profit and the pursuit of ‘growth’, it seems unlikely that capitalism and a truly circular economy can successfully co-exist.
Currently the majority of plans and efforts towards a changeover to circular economic activity do not include discussion of moving away from capitalism; instead simply focusing on tweaking the economic approach within a capitalist system. How a move away from capitalism could be achieved is clearly beyond the remit of this essay. Nevertheless, whilst accepting the limitations on how much economic incentives can achieve within the current system, it is clear that all possible efforts must be made - from small-scale individual and community initiatives, to the most ambitious international changes. Some of the most effective economic investments may actually be those aimed at increasing understanding of why change is needed and how it can be achieved.
Certainly, we cannot abandon hope; a balance between the needs of humans and the ecological needs of the planet must be found: “There is no way for the planet to survive or our species to thrive while profit continues to take priority over the environment and the future” (Williams, 2020).
[bookmark: _Hlk127454052]Whilst no individual can decide to overthrow capitalism, each could decide to holiday locally and take their toaster to a subsidised community repair shop – “You are never too small to make a difference” (Thunberg, 2018). If enough individuals and communities change their priorities and behaviour, then greenwashing will no longer be sufficient to hide unsustainable practices. Public opinion and decision-making may then build momentum to force genuine global change, thus enabling a transition to mainly circular economic activity.
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