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“Maintaining one’s culture, values and traditions is beyond price”
· Getano Lui, Councillor and Chairperson of the Yam Island Community Council
[bookmark: _Toc24209737]Introduction
Sustainability & Environmentalism, two key factors that play an integral part in the preservation of a societies culture and heritage sites around the world but what do they mean? Sustainability is defined by the Brundtland Report as ‘development that meets the needs of the present without compromising the ability of future generations’ (McCool and Moisey, R).  Sustainability can be split into three ‘pillars’ which are environmental, social and economic. Environmental sustainability is all about the use of renewable energy sources such as solar panels or wind turbines. The management of natural and local resources need to be managed effectively which either reduces the total use of resources or ensuring more long term use out of the resources available (York University). Next is social sustainability and this is where local communities develop practices which ensure positive and healthy growth which will extend to further generations. Key services such as health, education, transport, housing and recreation are looked at and improved (McKenzie, S. 2004.). Lastly is economic sustainability and this is defined by an organisation or community being able to support themselves indefinitely. These pillars must all come together for overall sustainability to be effective. Environmentalism is the idea that one’s environment can influence human behaviour such as personality, cognitive traits, temperament and psychopathology (Mcleod, S. 2018). Things like traditions, working environment, local culture and stories from relatives can help shape how an individual will turn out. 
Heritage as defined by the Oxford dictionary is “the history, traditions and qualities that a country or society has had for many years and that are considered an important part of its character”, these would be the tangible aspects.  While culture represents “the customs and beliefs, art, way of life and social organization of a particular country or group”, these are the intangible aspects.
[bookmark: _Toc24209738][bookmark: _GoBack]The importance of protecting heritage around the world in connection to sustainability is at an all-time high. Sustainability has become a top priority for the vast majority of countries around the world and the Rio+20 UN conference shows this. Over 115 heads of state and 50,000 participants attended this event. This conference was a way for countries to publicly commit to sustainable development. In 1992 the U.N. Conference on Environment and Development (UNCED), governments politically endorsed the objective of “sustainable development” but the objectives set out were not met and many backtracked (United Nations, 2012). The Rio+20 conference was needed so that actual progress could begin, and this is backed up by the Paris Agreement 2015. The Paris Agreement is a global agreement signed by 195 countries to create “international legal obligations to develop, implement, and regularly strengthen actions” to combat global climate change (Dimitrov, 2016). Countries that signed this agreement have legal commitments to fulfil and this is a huge step forward in the preservation of heritage sites around the world.
Climate change 
Climate change has a huge impact on heritage around the world but what is it? According to the Met Office “Climate change is the long-term shift in average weather patterns across the world”.  Climate change is a chronic issue for heritage, however, can be become an acute issue over time. Chronic issues are issues that do not pose an immediate threat or danger but become more serious over time. Chronic issues affecting heritage include both natural and man-caused examples are erosion and pollution. Acute issues are affecting heritage now and can have a devasting impact on sites around the world. These issues include war and natural disasters such as earthquakes. Climate change is the overall biggest threat to heritage, as of right now it is a chronic issue and causes some amount of damage. In time it is set to increase and become an acute issue with the rising sea levels submerging waterfront heritage sites and increased amounts of extreme weather.
[bookmark: _Toc24209739]Issues affecting heritage and culture
[bookmark: _Toc24209740]There are many major issues that threaten culture and heritage sites globally, but some have more impact than others. Tourism, in this case, is a double-edged sword as tourism is the main driver for many cultural sites to stay open and remain accessible but is also a direct cause of damage done to these sites. The Great Wall of China received 10 million tourists in 2018 and historic sites in Egypt received nearly 9 million tourists. Any tourist destination would be thrilled to have visitor numbers like these but it’s these high number of tourists that are the problem. Cultural sites are crumbling under the strain of rising numbers of visitors (Hosking, 2019). This is due to mismanagement of the site and the physical toll put on sites holding this number of visitors with many facing erosion due to high foot traffic and other damage caused by less respectful tourists when they visit. An ongoing war in a region can put cultural sites in jeopardy and the best example of this being the conflict that happened in Syria. The whole country was engaged in conflict and their most significant sites, such as the historic architecture of Aleppo and the Crusader castle known as the Krac des Chevaliers, were put in danger (Meier, 2013). When a war occurs, it is possible that damage can occur to important heritage sites and in 2012 16 mausoleums in Timbuktu were completely destroyed due to a conflict within the country. The ephemeral value of heritage is another rising issue. The amount of value placed on heritage sites can change over time due to change in government or factors such as economic issues. Yangon, Myanmar was under the control of a dictator and becoming an isolated country but after breaking free they started mass and rapid development of the country (Meier, 2013). This led to more modern technology and materials being integrated into their cities with heritage sites being overlooked and more modern buildings becoming normalised. The gas lamps of Berlin in 2014 were planned to be replaced by fluorescent lights by the government and were not considered at the time to be of historic importance. However, the World Heritage Watch organisation aimed to show the government that preserving the historic lamps could be just as economic.
[bookmark: _Toc24209741]Case Studies – Machu Pichu & Stonehenge
When looking at sustainability and how this affects heritage sites there are no two better examples than Machu Pichu and Stonehenge. They are both World Heritage Sites and attract millions of tourists every year, but they also suffer from a range of issues from a sustainable viewpoint. The two countries that house these heritage sites implement different sustainable policies and have vastly different resources on which to draw from to protect these sites. While they may differ in how they implement their policies representatives from both countries attended the UN 2015 Sustainable Development Goals conference, in which 17 new Sustainable Development Goals and 169 targets were set with a deadline of 2030 for the goals to be met (United Nations, 2016). These goals all focused around how each country could improve overall, but sustainability was a key theme. As of right now 2019 Peru ranks as number 51 and the UK ranks as number 13 out of 162 countries (Sustainable Development Report, 2019). This demonstrates that Peru has made considerable efforts in sustainability when you consider the economics at play. The GDP of Peru sits at over £165bn while the UK GDP is £2 trillion. Machu Pichu and the Inca Trail bring in annually a combined £7million which is put back into the economy but also the upkeep of the heritage site and into other sustainable initiatives. However, while the site brings great economic benefit to the country Peru is currently one of the most vulnerable countries to climate change. The Intergovernmental Panel on Climate Change’s (IPCC) Special Report on Emissions Scenarios and the Stern Review both found that the effects of climate change will be significant on Peru. The Special Report on Emissions Scenarios suggest temperatures are set to increase considerably with “temperature increase of between 0.7°C and 1.8°C by 2020 and between 1°C and 4°C by 2050” (Reyes-Hurt, n.d.). This will mean an increase of forest fires threatening the Machu Picchu site, in September of 1997 a large brush fire, consumed over 800 hectares of mountain forest (UNESCO) and again in 2016 forest fires burnt nearly 12,000 hectares of land, including five protected natural areas. This comparison shows that over time with the change in climate change and the rise in temperatures in an already dry country that extreme weather conditions are more likely to occur but also to inflict more damage. Stonehenge attracts over a million tourists a year and is the most famous example of megalithic standing stones in Europe. Much like Machu Picchu, Stonehenge suffers from the impacts of mass tourism and the rise in climate change. The rise in heavy storms is gradually affecting the soil surrounding the stones changing their position and making them more likely to fall. The increase in colder weather freezing the stones are eating away at the stones themselves and the constant tourists have eroded the ground in the area. To look after this historically important heritage site is the country’s dedicated heritage preservation organisation known as English Heritage. This organisation and its members are dedicated to maintaining the heritage sites but also educating visitors to the sites. While English Heritage is strictly a charity run organisation Peru instead have an ongoing heritage project which is a public-private partnership led by the Peruvian government. They are called Patrimonio Natural del Peru (PdP), known in English as “National Parks: Peru’s Natural Legacy.” which aim to provide funding to ensure the long-term stability of the country’s protected areas. While this is how the majority of heritage sites are looked after UNESCO manage and maintain these specific examples as they are World Heritage Sites.
Recommendations
Machu Pichu receives thousands of visitors a year, over time footfall has eroded the main path leading to the site and the site itself. While Machu Pichu has cut down on the number of visitors allowed to the site each day to just 2,500 visitors (Knowlton, 2012). At the current rate of erosion caused by visitors, increasing by 6% per year this number is simply unsustainable and will cause irreparable damage. Not only does the site suffer from man-caused erosion but also more destructive natural erosion such as landslides and heavy rains. To help combat this problem the Peruvian government should take on an adaptive resource management plan. This is a management scheme used for “decision making based upon uncertainty and complexity that requires constant information gathering in order to calibrate decisions” (Knowlton, 2012). This type of adaptive management will help Peruvian heritage managers to formulate a framework to develop a model for sustainability. This method could be used to calculate a new more sustainable visitor number to slow down the erosion process. To help lower natural disaster damage to the heritage site new infrastructure both surrounding the site itself, and the trails leading to the World Heritage site should be constructed such as retaining walls and trenches. The retaining walls with piles help to stabilise and secure landslide-prone soil and rock while trenches built alongside would prevent forest fires from spreading to Machu Picchu. Water dispersion systems need to be Improved to allow water to flow down from the site instead of building up and causing floods. Machu Picchu can suffer from 2 metres of annually which is set to double or even triple which could destroy part of the heritage site. Stonehenge suffers from a much more unique problem caused by climate change, an increase of the population of small rodents, badgers and moles. While on the face of it this doesn’t seem like an issue at all but actually a good thing climate change is causing UK winters to become warmer which will boost the population of burrowing animals. This could result in the massive stones becoming destabilised from underground leading to some of the stones crashing down and causing serious damage. This information was released by the Union of Concerned Scientists (UCS), the UN Heritage body UNESCO, and the United Nations Environment Program (UNEP) (Harvey, 2016). To preserve Stonehenge without making any alterations a large space can be dug underneath to form an underneath ground wall preventing burrowing animals from passing through and disturbing the ground. Another option is to introduce more predatory animals to keep the population in check which could be a more cost-effective and more manageable method. Lastly, both heritage sites are at great risk of suffering damage or loss from climate change and while it is nearly impossible to stop the impact it can be minimised and reduced. The management at these sites should employ a Cultural Heritage Risk Index which gives a score from 1 = next to no risk to 10 = the greatest risk of loss of cultural heritage assets 
There are three categories to be analysed which are hazard analysis, exposure analysis, and vulnerability analysis. Once analysed the findings are put to a risk analysis to give the result. This risk index combined with the Regional climate Model which models different kind of environmental hazards with “disaster risk reduction (DRR) and disaster risk management (DRM) in order to reduce the impacts of different disasters, like severe climate change impacts” (Carroll and Aarrevaara, 2018). This can be used to predict future climate conditions which could prove to be invaluable to these heritage sites as this will give them time to prepare and put plans in place to preserve the historic monuments to the best of their ability.
[bookmark: _Toc24209742]Conclusion 
As this literature review has demonstrated climate change is a prevalent issue to heritage and culture around the world. Climate change poses such a threat that countries who vehemently disagree with each other can come together and agree to tackle climate change together. As we know there are ways to fight climate change, but it must be as a united front and every country must make an effort to tackle this issue, while America pulled out of the Paris Agreement there is still time lower global emissions and global warming. There is no concreate date as of when climate change will have had a permanent impact and will be irreversible, but we know for certain that even if global warming stopped today the effects will still be felt for decades to come. Climate change and sustainability have become more important today than ever before especially for heritage and culture sites since once they are lost, they are gone forever. There are many organisations, countries and people coming together to save their heritage sites from the damages caused by climate change and of as right now it is working, but for how long can we hold the effects of climate change at bay.
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