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(Acierie Rochling-Burbach, 1982)



In the words of David Attenborough when briefing the United Nations,
“If we continue on our current path, we will face the collapse of everything that gives us our security”(United Nations, 2021).
Summary
Humanities modern development thus far has come at a cost and the thirst for fossil fuels to drive this development has not been free of charge. Emissions of harmful greenhouse gasses have caused global temperatures to rise and its already having a profoundly negative effect on the climate. According to the IPCC there are already huge detrimental effects causing great risk to vulnerable parts of the world as a result of the existing  global warming “since the mid-20thcentury” and it’s going to get worse (2018); At the current rate of fossil fuel use there is just over 7 years of carbon emissions left to release into the atmosphere to be in with a chance of keeping global warming below the 1.5°C threshold set by the Paris agreement, in order to prevent a catastrophic and permanent impact on our planet (Climate Clock, n.d.). Thankfully something can be done about this, but what is global warming, the risks to businesses and how can they be prepared, profit from and play their part in reducing the effects of global warming?
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What is global warming
Global warming quite simply put means that the Planet overall is heating up. According to Roos planet Earth’s temperature has fluctuated naturally in the past, the last big one an ice age, “peaked between 24,000 and 21,000 years ago” (2021). This time somethings different and the IPCC reports that it’s heating more than it should naturally and that Humans are the main cause (2018). Archer (2009) notes that the recent warming period is due to an increase of greenhouse emissions, and as a result, human beings’ choices have caused a massive rise of atmospheric greenhouse gasses mostly by using fossil fuels. Greenhouse gasses major component is carbon dioxide, making up 80% of the U. S’s emissions in 2019 (EPA, United States Environmental Protection Agency, n.d.). The overall mechanics of global warming are relatively simple “When energy from the sun is reflected off the earth and back into space (mostly by clouds and ice), or when the earth’s atmosphere releases energy, the planet cools. When the earth absorbs the sun’s energy, or when atmospheric gases prevent heat released by the earth from radiating into space (the greenhouse effect), the planet warms.” (Denchak & Turrentine, 2021). Consequentially this unusual warming is causing climates to change and is affecting lives and businesses in a way not experienced before, posing challenges for all with a real concern that global warming is going to get much worse [image: Chart
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There are some that disagree or argue the science and have their own opinions, usually telling us that it’s down to natural phenomena. Nicola Scafetta (2012) theorises that our planet is resonating or synchronised with natural cosmic influences and that the warming is due to its current cycle phase, along with other cosmic influences. Archer (2009) explores the mini-ice age of 1300-1800A.D. and finds its cause is most likely related to our sun’s activity. Humansevents.com (2021) tell us that many deniers like to use the sun as a possible cause for the current warming, however, although Scafetta’s (2012) science appears attractive, Marsupila (2009) argues that he hasn’t provided any likely physical explanation. Additionally, as Archers’ (2009) notes on solar activity find that since 1970 there has been no Sun activity that could cause our current excessive warming, neither Scafetta’s proposal, or the common misconception that the suns behaviour is the cause of global warming, argue adequately or take into consideration the effects of human contributions.
Whether you believe Scafetta, another climate denier or all the evidence that points to man-made climate change and the fact remains, temperatures are rising mainly due to our planet’s accumulation of atmospheric carbon dioxide, and if the temperate changes, so does the climate with the “difference in temperatures between an ice age and a warm period between 5-8°C” (King, 2005). King (2005) shows how temperatures going up fast in this currently already warm period have already led to extreme weather phenomena, which demonstrated that its vital to keep the temperature increase to an absolute minimum. 
Our climate is changing, the inevitable challenges ahead and they’re increasing potential for catastrophic un-reversable change, can no longer be ignored.












Figure 1: Cumulative emissions of CO2 and future non-co2 radiative forcing determine the probability of limiting warming to 1.5°C. taken from “Special report: Global warming of 1.5°C”. IPCC (2018)
Risks to business
Although the use of fossil fuels has propelled nations development through industrial revolutions, given massive opportunities in production, and huge economic boosts, it has unfortunately come at a cost and businesses unprepared for change are at significant risk. A reduction in usage of fossil fuels without suitable alternatives would causing a rise in fuel, energy, and production costs, this together with a rise in demand from developing nations and global economies continuing to recover from the pandemic could cause a shortage and subsequent significant price rises. 
The supply of goods, produce or materials needed for your business will be affected as production and farming conditions become more challenging. Transportation is mostly dependant on fossil fuels and whether it be goods, people, national, International, freight or parcel it will cost more and may not be able to be sustained. 
Employees who commute or need to drive or fly meetings to meetings will be affected. Staff cost via wages will most likely go up in line with the cost of this and staff may not be able to continue to work where and when we need them. There may also be re training costs, and international supply issues may affect the need for a change in employment base.
Whether through transportation costs or the shift in market due to the climate legislation or consumer trends, demands for certain goods and services will change significantly. When EU regulations for energy consumption of appliances came into force (European Commission, 2019) and the right to repair laws were voted in (European Parliment News, 2020), and as the popularity of electric vehicles is on the rise (Aarstad & Kvitastein, 2020), global warming effects demand and as such existing products may not stay competitive on the market. There are also legislative based costs, as mentioned above, changes in regulation, together with environmental taxes, government policies and regulations, licensing for certain materials and material waste, as well as potentials for future trade tariffs or even trade wars as shifts in trade away from traditional supply regions. Global supply chains vulnerable and nations who typically depend on large volumes of exports wouldn’t be happy if demand is limited as American and China recently showed us (McAuley, 2019) . 
Action
As the terms suggests, Global Warming is a Global challenge. Everyone on the planet, individuals, governments, and businesses of all sizes can make a difference by reducing their carbon footprint and as a result their CO2 emissions. For details on how to work out a business’s carbon footprint see “How to calculate your business carbon footprint - Sage Advice United Kingdom” (Wattanajantra, 2021). The United Nations’ “Paris agreement”, “a legally binding international treaty on climate change” “entered into force” in 2016 and “its goal is to limit global warming to well below 2°C, preferably to 1.5 degrees Celsius, compared to pre-industrial levels”. The 196 nation leaders are committed to creating “Nationally Determined Contributions (NDCs)” for their own nation states and should get increasingly better every 5 years as Figure 2. Illustrates. (The United Nations Framework Convention on Climate Change (UNFCCC), n.d.). Governments play a huge role in slowing global warming, but businesses also need to make changes. If the world is to meet its goal, there is a need to change existing behaviours. Humanity has a responsibility for future generations as well current (World Commission on Environment and Development [WCED], 1987). 
A good start to would be to do a threat analysis to your business, to identify week spots and potential opportunities, via the PESTEL and SWOT tools, Details of which can be found Here: PESTEL SWOT. 
“Business leaders can evolve their business models to pursue "win-win" strategies that allow them to stay profitable while improving their energy efficiency, reducing their carbon emissions, and reducing their, and their customers', risks to climate-related impacts.” (Herring, 2014)
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Figure 2: 5-year cycle. Taken from The Paris agreement: what is the Paris agreement. (UNFCCC, n.d.)
Arguably the most affected businesses will be energy suppliers as according to Ritchie & Roser (2016) they account for 73% of Greenhouse emissions. Multinational businesses dependant on global transport and tariffs will also be highly susceptible to rising costs and both sectors through necessity are already adapting. Energy company e-on as an example has “reinvented itself” and now works to network renewable energy to all types of users with smarter and faster networks for all types of energy. (n.d.). McDonalds have Pledged to “achieve net zero emissions by 2050”,  and have already drastically reduced property and transport emissions since 2015 (McDonalds, n.d.). Amazon also pledged their climate commitments to be completed ahead of the Paris agreements schedule (n.d.) and HP recycle the equivalent of 1m plastic bottle to make their products daily. (n.d.) 
Governments and big businesses are already changing, but smaller businesses can also make a big difference. “Small and medium-sized enterprises (SMEs) make up about 90% of businesses and account for more than 50% of employment worldwide, according to the World Bank.” (Ekholm, Figueres, & Topping, 2020) Ekholm et al. also tell us that SMEs face additional challenges as they lack the finances and infrastructure of larger well establishes businesses, but also need to contribute to carbon emission reduction (2020).
SME’s can adapt. There is now more than ever a need to review or create a supply chain strategy. Supply chain products are a major part of costs overall for companies that outsource. Actively reviewing sourcing of products and having a strategy in place if the chain is broken is vital for maintaining profitable revenue and driving growth through competition (Riverlogic, n.d.). For example, if a particular coffee bean can no longer be grown in Africa due to a change in climate, could it be sourced elsewhere, or even better alternatives that can be grown in drought conditions, such as the newly discovered bean “Nambi” (American expatriate costa rica, 2017). 
There is great opportunity to capitalise on the green gold rush as popular opinion, education and consumer trends become more focused on reducing our carbon footprints. There is a real opportunity to take advantage and or invest in new technologies and product innovations, for example, to fill the growing consumer demand for environmentally friendly products. a “100% paper bottle” is set to trial in Hungary (the Coca-Cola company, 2020) and McDonalds are developing their first net zero emissions restaurant in Shropshire to lead the way with sustainable building (n.d.). 
Green innovation is on the rise, and is the future of energy, so surely investment is a necessity as would likely give great benefits. Renewable energy sources can be very effective when dependency on fossil fuelled Electricity is unpredictable and insecure as revealed by the 2021 gas shortages.  A large proportion of electricity in the UK being fossil fuel generated, nearly 50% as of 2016 (Energy-UK, n.d.) so fuel Supply shortfalls or restrictions can cause huge fluctuations in energy prices. There are downsides to renewable energy sourcing, currently, its currently highly weather dependant, so storage infrastructure needs improving. Generating energy internally could be a good investment, but currently this is expensive and for new businesses will not provide short term returns.  Overall benefits will however outweigh the shortfalls and for business dependant on electricity, switching to renewables can help with a cleaner, more reliable, and cheaper source of power.
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Windmills-Rainbow-Fields. EdWhiteImages (n.d.)
Business premises and office buildings can have an unnecessarily large costs and carbon footprint, and if reviewed could be a lot more efficient. As the digital era continues to develop and as the recent pandemic has shown, vast numbers of people working from home rather than in an office setting can drastically lower office running costs and emissions, not just through energy in the form of electricity and heating, or commuting emissions, but the office itself can be downsized and overall costs and carbon impact of the premises further reduced. Employees could also be encouraged to make greener lifestyle and energy choices in the home to further efforts and influence in cutting emissions. Although there is a social narrative in the workplace in a face-to-face scenario, advancements in digital platforms questions the need for this, and working from home, distance working or digitally commuting would open a traditionally office-based workforce employment pool up to anywhere in the world. Working from home can potentially increase productivity, workers mental wellbeing and commuting overheads, and in turn possibly a lower cost of living allowing for a lower wage overhead or more expendable income. 
As previously mentioned, reviewing suppliers can improve a company’s sustainable revenue, businesses can also lower the carbon impact that item has on the environment. There are multiple benefits here, if you help with promotion of more sustainable products through actions and message, you also help drive their demand. Selling/supplying products that you have already sustainably sourced would be a win-win. Environmentally conscious product demand is on the rise, and as “75% of millennials are willing to pay extra for sustainable products” (Price, 2018) and items with a perceived longer life expectancy or re-useable are more popular and in higher demand (Hirsheimer, 2021) Its vital therefore to consider  the opportunities this creates, as Price explains, the shift in buying power of consumers will soon be the generation which are more comfortable with shared ownership, Hire purchase of cars or leased items for example and continues to explain the circular economy (2018),  which also focuses in part on repaired/ refurbished items. Could your company also repair or refurbish its products or specialise in that of others? Diversity of disciplines would a good move and a good start point would be to review of existing abilities.
With transportation contributing 24% of direct CO2 emissions (International Environment Agency (IEA), 2020) Electric transportation is increasingly popular and more advanced. Although initial investment could be high, switching short to medium transportation modes to electric will further reduce fuel costs as well as emissions. Sourcing supply close to demand would also be beneficial as you would be massively reducing the need to transport the goods on long journeys, not only reducing pollution but also less at risk of interruption, however, consider that moving all your suppliers to a local market may impact on competition and could affect quality and pricing.  
Waste management is also vital, and with the current environmental rhetoric insisting on re-use, or recycle, reviewing this could lead to better efficiency, less cost, a lower carbon footprint and more responsible sourcing. Re-cycling plastics for example could not only help the environment, but potentially cut resource costs.  This you would not have to do yourself but be outsourced to another company and be mutually beneficial. 
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Man-made Global Warming and as a result climate change is already affecting lives and businesses globally. to prevent the worst-case scenario, there needs to be a global shift to operate responsibly and sustainably, and SME’s have a big part to play. SiGNAL suggest that businesses think about increasing fluidity (2019) but as shown above, this is an essential part of the approach needed. Fluidity, flexibility, and an understanding the opportunities presented by changing business domains is the best way to overcome and utilise the challenges ahead. By changing the narrative, making the right sustainable decisions, reviewing how to operate, reducing carbon footprints and most importantly, being an inspiration to others, businesses can overcome, profit from, and prosper in the challenges brought by global warming.


  



















Green forest on hill in haze (Grossgasteiger, 2020)
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