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Ban Ki-moon, former Secretary-General of the United Nations advised in 2013 that “sustainable development is the pathway to the future we want for all” (United Nations Secretary General, 2013). Our societies very much depend on the environment and its surrounding but tends to act in a different fashion, driven by short term considerations which do not factor in the environment and sustainability as a whole. Humankind therefore reached crossroads as it is now facing more frequent droughts, floods, extreme weather as resources and elements are becoming increasingly less predictable and ‘reliable’ (Schwartz, 2018). More and more actors are aware that sustainability is no longer (has it ever been?) an option but a condition to our medium to long term healthy survival. We may question how the world’s problems could be alleviated if not solved in the current status quo. “We cannot solve our problems with the thinking we used to create them” Albert Einstein once said. This very much encapsulates the frame of mind that any organisation’s leader needs to adapt to revisit its processes and their impacts. This essay will examine key issues for each one of the four root causes of sustainability, namely: (1) the extraction of large flows of materials from the earth's crust; (2) the accumulation of substances created by society; (3) the physical inhibition of nature’s ability to run cycles; and (4) the creation of barriers to people meeting their basic human needs worldwide. For each of these root causes, new solutions and approaches will be discussed and presented to show that thinking outside of the box can serve sustainability. 


We extract large flows of materials from the earth's crust

Mining is one of the most impacting and damaging human activities on sustainability. Taking the example of an area rich in minerals such as the northern Chile territory, the consequences of this extracting industry are numerous. The area’s production has significantly grown in the past four decades, partly due to very high demands from Asia and strong mineral prices. This recipe caused a limited water supply to be rarer, even harder to share and more polluted. The importance of the extraction industry however meant that it took priority over the needs of individual farmers who saw their agricultural productions negatively affected by the deteriorating environment. The situation also generated social unrest, too often severely, in particular in the most arid areas (Oyarzún and Oyarzún, 2011). This example highlights how activities operate within a pre-existing environment. The general public would think of mining as a hole or galleries in the ground, often oblivious to the fact that tremendous quantities of water are required for an extensive range of processes, from the boring phase to the sold product. An additional issue with mining activities is that the water used in various processes becomes so soiled that it cannot be released back into the ecosystem and needs to be stored in mining dams, known as Tailings Storage Facility (TSFs). These TSFs are often hazardous and unstable constructions. One example is the collapse of TSFs in the Brazilian state of Minas Gerais, causing the death of 110 persons (AP, 2019). This already happened in 2015 when two Brazilian TSFs owned by Vale and BHP Billiton became too weak and broke. The poisonous mud obliterated multiple villages, killing 19 persons and poisoning nearly 400 miles of one of Brazil’s most biodiverse rivers (Hr, 2016). Similar tragedies happen on a regular basis around the world, especially in the so-called ‘developing world’. When the water is not stored in TSFs but released back into the ecosystem, consequences can be dire. For example, lakes in Ontario, Canada, have been left with levels of arsenic which are still measurable in the water and sediment 100 years after the mining companies left the area (Sprague and Vermaire, 2018). Mining therefore leaves holes, takes water out of the natural cycles or leaves it contaminated for decades, but it also generates impressive amounts of slags or mining dumps. These piles of discarded by-products of mining activities release their pollutants over decades, thereby altering ecological balances in the areas. Studies have demonstrated that soil metal pollution leads to a high metal-pollution risk for crops growing in the impacted areas (Cao et al., 2016).

Thinking differently when it comes to sourcing the minerals, and in particular materials needed to produce modern technologies, may seem challenging. However, the following shows it is possible and achievable. When looking into the management of TSFs, Schoenberger (2016) investigated three mines – two of which ended in tragedies and one making a noteworthy achievement – to elicit what the key factors in successfully managing the by-products of mining were. Although the planning and building of TSFs is not without challenges, she ascertained that the most rudimentary causes of TSFs catastrophes are political rather than practical. When the political scrutiny over a mining company is strong enough, it is more likely to lead to positive outcomes. Schoenberger reports how a Californian mining project embedded sustainability from its very initial stage, ensuring that a colony of bats is relocated, and native plants are protected. Moreover, all topsoil removed to expose minerals has been segregated and stockpiled to be reused and laid over the disused facilities once the mining will stop. As nature is complex, mining was performed with flexibility so that any arising issue is dealt with sustainably. For example, highly polluting excavations would be neutralised by enclosing them in clay, a geologically stable and insulating material. In the Californian project studied by Schoenberger, the mine met its commitment of zero overflow or leaks to the surrounding natural area. The project showed how an inflexible legislation stipulating how mining should be undertaken is unlikely to best guarantee sustainability. The rules should focus on outcomes, requesting the industry to embrace flexibility to adapt as conditions evolve.  

In addition to these issues, mineral resources are often located in developing countries, while mining companies are based in richer countries. This often leads to an “imported” labour force that needs to be settled in and around mining sites (Expat financial, 2017) while the local population is not really consulted. The most recent and innovative practices turned things around by working with the local community, thereby benefitting the sustainable development and operations of the project (Erzurumlu and Erzurumlu, 2015). In this sustainable approach to community inclusion, the local population is seen as human capital, and is invited to participate by expressing its own objectives in developing the industrial project. The sustainable way to approach the social side of such projects requires an economic and social impact assessment including commercial and local populations’ viewpoints to assess the potential solutions, both at a financial and community level. This approach is also interesting because it includes local communities in a system which is usually much more common in “pure” business project management circles (design, test drive and implement). 

Accumulation of substances created by society

One of the most common and problematic substances which exponentially accumulates in the atmosphere are greenhouse gases. According to the Conference of Parties 21 (COP21), humanity was producing around 400 parts per million of carbon dioxide every year, an impressive amount which may rise up to over 600 parts per million by 2100 (Szulejko et al., 2017). Such a quantity of carbon dioxide in the atmosphere is expected to have a range of harmful consequences very much able to threaten humanity’s livelihood. The main issue with the constant release of greenhouse gases into the atmosphere is that it has become an expected by-product of our way of life. Most human activities generate carbon, from the simple fact to watch a YouTube video to eating a pot of yogurt. Indeed, online video content is hosted in colossal and energy intensive data centres (Reality Check team, 2018) while yogurts are made out of milk sourced from farmers. The dairy industry generates significant amounts of methane, another greenhouse gas even more potent than carbon dioxide. The concentration of methane in the atmosphere rose 10 times faster in the last decade, a concerning figure given that the gas accounts for approximately 16% of the global greenhouse gas emissions in 2015, according to the IPCC (Agence France-Presse, 2017). 

Hansen et al. (2016) analysed that given how much fossil fuel is consumed and how much greenhouse gases humanity generates, it is likely we will observe a range of consequences. These include the cooling of the Southern Ocean, slowing ocean streams, melting poles and even more and more dangerous meteorological events such as hurricanes. One of the most concerning findings is also the rising average level of seas, expected to be meters high (Hansen et al., 2016). More carbon dioxide in the atmosphere may also have unexpected consequences such as the expansion of dangerous cyanobacteria in bodies of water which are overly enriched with minerals and nutrients, often due to chemical releases by industrial or domestic activities (washing machines, fertilisers…). As such environments tend to produce excessive growths of plants and algae, a high amount of dissolved carbon dioxide may increase the number of harmful bacteria with undesirable effects for water quality of a range of reservoirs, briny ecosystems and lakes on a global scale (Visser et al., 2016). 

One of the most obvious ways to remove carbon dioxide from the air is by taking care of forests, as wood can be used for buildings and even to make steel. Expanding forests capture substantial quantities of carbon as photosynthesis enables the carbon dioxide to be transferred from the atmosphere to the vegetation and topsoil. Woodlands for example take away approximately 9% of Europe’s man-made CO2 emissions from the atmosphere (Fares et al., 2015) and the organisations in charge of doing so are supporting sustainability. While traditional ways to capture carbon dioxide should not be neglected, additional and more innovative techniques have surfaced. Scientists have for example invented a technology able to draw carbon dioxide from the air and convert it into coal. To do so, the researchers used a cerium-containing liquid metal catalyst which conducts electricity, allowing to transform the carbon dioxide into small coal shavings. Interestingly, solidified carbon dioxide can hold an electrical charge, opening the way to a new generation of super capacitors (Nace, 2019). These findings show how combining new strategies, research and innovation can solve issues while creating new products or solutions at the same time. 

Data centres, also called server farms, need to become more sustainable as the energy needs per square metre of server farms is up to 100 times higher than for office buildings (Oró et al., 2015). These overheating systems need to be kept within defined operating temperatures. This is traditionally achieved by using air conditioning, an expensive and sustainably inefficient approach. Sustainable ways to address the problems are being implemented. One of them is to locate the facilities in a cold area and absorb the cool outdoor air directly into the data centre. The chilled air and abundant hydropower available in many areas within the Arctic Circle can help to save on energy costs and increase sustainability (Kelion, 2017). Others are resorting to seawater and geothermal power to regulate the temperature of their centres. In Stockholm for example, the Interxion 1600 square meter data centre has cut down its energy bill by 80% after designing a unique seawater cooling system (Oró et al., 2015). Such solutions are only scratching the surface of the possibilities. Other actors within this industry have already started to spread the servers across accommodations as individual radiators connected to their network. The more the servers work the more heat they produce, heating the bedroom or living room up and therefore turning an undesirable by-product (i.e. heat) into a commodity (Kremer, 2015). Looking at the problem from a different angle, turning it upside down or changing and adapting locations are all practices which should be expanded to make the industry more sustainable. 
Finally, even the dairy industry can become more sustainable. As rumen fermentation has a high impact on greenhouse gases, research is looking into tackling the root of the issue by adapting cattle feed. Re-engineered cattle feed allows the digestion to generate less greenhouse gas, therefore reducing the industry’s carbon footprint and increasing its sustainability (Kang et al.,2018). 

Physically inhibit nature’s ability to run cycles

Our modern way of life comes with a highly artificialized environment where rich agricultural plots and natural biomes are converted into urbanised areas. This causes significant environmental issues as habitats are seriously damaged, fragmented or lost. The European Environmental Agency has highlighted how urbanisation is one of the key worldwide processes with a substantial impact on the quality of our environment (European Environmental Agency, 2015). Regarding ecological quality, the expansion of built-up areas between densely populated cities (a practice known as suburbanisation) not only engenders a strong diminution of natural resources (mostly by the loss of farmland), but also endangers landscape biodiversity and stability. Moreover, it also provokes the decline of biodiversity and what some would call a loss of “natural capital” (Helm, 2015). Urbanisation, and therefore macadamization, lessens nature’s capacities to support our needs and therefore harms the entire ecosystem supply chain. This constantly increasing pressure on ecosystems leads to conflicts of interests between ecosystem and humankind but also obliterates soils, habitats and biodiversity. The issue however is not only in macadamization, but also the fragmentation of the habitats split by urbanised areas, leaving smaller and smaller continuous natural habitat patches (Izakovičová, Mederly and Petrovič, 2017). Such a destructive loop clearly prevents natural cycles from occurring and flourishing. Furthermore, the introduction of new or previously unknown vegetal and/or animal species seriously disrupts or destructs balances as they tend to colonise and sometimes irreversibly change local ecosystems (Izakovičová, Mederly and Petrovič, 2017). While Izakovičová, Mederly and Petrovič study examined a Slovakian region, the same concerns apply to countless other areas, one of them being in France. Indeed, a project called EuropaCity aims to urbanise and develop an area filled with highly fertile fields in the remaining countryside left within reach of Paris. The project has been nick named the “Dubai in Paris” as it intends to display a giant indoor snow dome and ski slopes, a vast waterpark, hotels and countless luxury shops among other features aimed at charming and drawing approximately 30 million visitors each year. Many locals as well as national environmental advocates fought the project as losing 80 hectares of farmland to macadam and a highly energy intensive project makes no sense from a sustainable point of view. The project is presently suspended by a local court as the public needs to be better informed over the environmental impact (Chrisafis, 2019). 

To become more sustainable, organisations would need to limit or even stop participating in the creation or expansion of urbanised areas. The organisations managing urbanisation also play a crucial role, as they often have decisive powers and options available to them when it comes to urban planning. Concrete is one of the first “tools” which can be used in a more resourceful way to manage urban areas. Many areas need to be resurfaced after a few decades, and companies tend to apply another layer of traditional concrete over an older one or the older layer is (partially) removed to be replaced with a similar product. For such cases, new products have surfaced, including more and more sophisticated and sustainable absorbent concretes which allow water to be filtered through the material and penetrate the soil rather than feed into the nearest sewer. This means that natural cycles are less disturbed and groundwater tables are replenished. One of these concretes is even made of recycled automotive shredder residues, making it both absorbent and sustainable (Colangelo et al., 2017). When it comes to buildings, many elements can be designed to limit disruptions and increase their sustainability. Urban farming is developing with, for example, some supermarkets using their roofs to grow vegetables (Barnet, 2011), showing that all space can be used. More generally, towns will need to stop developing horizontally to grow vertically and become more creative with space while constructing new buildings or retrofitting older constructions, with a neutral impact target in mind. This means that buildings will cost sensibly more to design and erect as they would necessitate more material and be less likely to follow traditional standards, which use mainstream and cheaper materials. Architects, urban planners and developers will therefore have to carefully choose material, location, orientation, energy supply and number of windows (among others) to reach a zero-impact objective (Dutil, Rousse and Quesada, 2011). Planners will also have to be much more mindful of the environment as a whole and move away from a standardised approach. This will mean taking into consideration the nature of the ground, ground cover (plants), fauna, water ways (including occasional ones due to intense events) and even (occasional high) winds. Considering all these individual factors as well as their combined interactions will not only adapt constructions to their environment but also make settlements both a lot more sustainable and resilient (Young, 2016).

Barriers to people meeting their basic human needs worldwide.

One of the most impacting consequences of globalisation and the western way of life comes from the economic model which tends to offshore production units (Bulajic and Domazet, 2012). Developing countries therefore appeared to have no other choice than turning to global trading and investments as a solution for development. Problematically, 35% of the world's population remains below the international poverty line (Rudra and Tobin, 2017). The Handbook on In-Work Poverty (Lohmann and Crettaz, 2018) defines several key factors, sometimes combining, causing people to fall in this category: having a low wage rate, working part time and/or providing for non-working adults or having above-average needs (such as following a divorce with children to take care of). 

How much we earn and how much we can work either enables or prevents us from meeting our basic human needs such as food and shelter. In some cities such as Santa Cruz, California, even middle-class individuals are homeless (Levin, 2016). In the case of Santa Cruz, this as middle-class homelessness developed as a result of wages not having progressed as fast as productivity. For example, productivity has progressed by 243% since 1948 in the US while salaries have only progressed by 109% (Premack, 2018). This mechanically diminishes the means of living of millions of citizens. Western countries are not the only ones to be affected by such trends. Even countries which benefit from the offshoring of industrial capabilities of western companies see significant proportions of their populations living under the local poverty line. This was the case of H&M factory workers in Bulgaria, India, Turkey and Cambodia who were living in poverty despite being employed full time (Osborne, 2018). 

What can be done to rethink the system and combat the above issues? While many large corporations still offshore their productions and do not invest as much in their employees as they could, smaller companies are going against the trends. France for example has seen as large number of small to medium sized companies bringing back their productions to France. This was the case of Solex (bikes and scooter), Olympia (socks) or SKF (ball bearing systems). This choice was made due to a growing demand from the public to see more locally produced goods, but also because the costs of producing offshore regularly increases (Chapel, 2018). However, when companies relocate, they do not adhere to the production models they had prior to offshoring. They tend to strongly increase automation in order to reduce costs (Valentin, 2017), especially on labour. This shows that that technology can be an ally of a new way to produce and sustainability. Although some may consider that having less employees can be seen as a downside (Cooper, 2018), other will argue that countries with high levels of automation are also the ones with the stronger industry and relatively low levels of unemployment (Valentin, 2017). It can also be added that having a smaller but better trained and skilled contingent of employees serves both society and individuals better. The virtues of relocation go further. In a world where responsiveness is king (Valentin, 2017), relocation can be a strategic advantage as it makes companies supply chains shorter and significantly more able to react to change and adapt. This is a privilege that larger corporations do not necessarily have as they see a lot of their stocks virtually unreachable, slowly being transported on the seas, worldwide. Such trends are still in their infancy but should become more mainstream overtime.  

Conclusion
This essay examined issues caused by human activities across the four root causes of sustainability. It is undeniable that many mining practices, the generation of greenhouse gases or the constant spreading of (sub)urbanised areas inflict considerable damage to our life-supporting environment. These dynamics participate in the extraction of large flows of materials from the earth's crust, the accumulation of substances and it does physically inhibit nature’s ability to run cycles. Beyond these physical and material issues societies and economies also create additional barriers to sustainability. As has been shown, it can be difficult to earn a living wage which enables people to meet their basic human needs. Fortunately, there are alternative approaches for each of these areas. Looking at the problem from a different angle, analysing what renewable resources are available, using and developing new technologies and looking at how the root cause can be better controlled are all relevant and often complementary parts of a solution to solving the world’s problems. The key element to developing sustainable practices resides in connecting processes and seeing how they fit in the wider picture. This means that organisations should not only rethink their processes but also consider how they fit in societies and the world. They should also consider how their activities impact societies and the environment. Wherever possible, organisations should strive to counterbalance any negative impacts but also avoid complacency by regularly reviewing and adjusting their processes and counterbalances. This allows organisations to remain relevant and up to date while making best use of arising technologies to keep improving. If we want the world to be able to keep running its cycles and support us, we need to review our own cycles and constantly improve them. 
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