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Introduction 

 

As raised by UNESCO in the framework of the World Heritage Convention, “World 

Heritage properties are affected by the impacts of climate change at present and in the 

future. Their continued preservation requires understanding these impacts to their 

Outstanding Universal Value and responding to them effectively”. 

Climate change is introducing a range of new pressures: changes in rainfall 

patterns, humidity and temperature, as well as greater exposure to extreme weather 

events can cause irreversible damage or completely destroy both movable and 

immovable heritage assets. To adapt to climate change, cultural heritage management 

and institutional practices will have to evolve to reduce the impact of novel threats 

(Sabbioni et al. 20081). This is true for outdoor monuments for which weathering and 

biological colonization represents a great threat, expected to get worse in view of climate 

change. But this is also true for indoor collections, which require the management of 

environmental conditions to ensure their conservation, while the cost of energy and the 

CO2 footprint needed to maintain ideal conditions could become prohibitive. Monitoring 

climate and climate change in cultural institutions is therefore essential to provide 

information for planning and promoting conservative actions for cultural heritage. 

Innovative analytical technologies and monitoring systems play a key role in this concern 

but have to be included in the broader approach of sustainable management of cultural 

heritage, that requires to balance the three pillars of sustainability: economic, 

environmental and social, where cultural values play an important role in how priorities 

are set, how communities manage and accept loss. Adaptation to climate change and 

resilience strongly depend on institutional management, decision making and visitors’ 

behaviour. Sense of ownership by the local communities and their engagement can help 

in supporting sustainable management of cultural heritage. 

Understanding what is the state of the art of a country in relation to the above-

mentioned aspects becomes fundamental to promote a sustainable management of 

cultural heritage that takes into consideration also climate change challenges, filling the 

existing gaps in terms of knowledge, capacities and technologies. 

                                                

 
1 Sabbioni C., Cassar M,  Brimblecombe P., Lefevre R.A. (2008). Vulnerability of Cultural Heritage to Climate Change. Report, 
European and Mediterranean Major Hazards Agreement (EUR-OPA). 
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This is particularly relevant for the Western Balkans, a region very rich of cultural 

heritage assets that range from prehistory to modern age, that is put at risk by climate 

change.  

This report presents the results of the mapping on the state of the art and needs 

in four Balkan countries, namely  Bosnia-Herzegovina, Montenegro, Republic of North 

Macedonia and Serbia, as emerged from a series of interviews carried out in 2020 with  

32  key stakeholders, including  representatives of Ministries of Culture, Museums, and 

Universities. Understanding of climate change, risks and priorities linked to climate 

change, awareness of the impacts of climate change on cultural heritage initiatives, 

expertise and collaborations on climate change and cultural heritage, existing and 

needed policies and key case studies were the aspects investigated. The experience, 

views and perceptions collected allowed to identify specific needs in terms of capacity 

building for the four countries. In the following sections the outcomes for each country 

are presented and discussed. 

 

 

 
  

This mapping is part of the SMACH Project on Sustainable MAnagement of 

Cultural Heritage in the Balkans in response to Climate Change for 

Adaptation and Intercultural Cooperation http://smach.univiu.org/.  

The SMACH project aims at promoting know-how exchange between EU 

and the Balkan Region on this topic, starting from the analysis of the state 

of the art and needs of the target countries as basis to develop and 

implement a know-how exchange programme, held on line from October 

2021 to February 2022. 

http://smach.univiu.org/
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Climate change and cultural heritage in 

the target countries: Reporting on the 

results of the interviews per country 
 

Bosnia-Herzegovina 

 

Situated in the crossroads of different cultures, Bosnia and Herzegovina's rich and 

diverse cultural heritage encompasses historical periods ranging from Prehistory, Greco-

Roman, Medieval, Ottoman, Austro-Hungarian to the XX century. Bosnia and 

Herzegovina is particularly rich in cultural heritage originating from the Greco-Roman 

and Ottoman period.  

Three cultural heritage sites are inscribed on the UNESCO World Heritage list and 

originate from Medieval and Ottoman periods: Mehmed Paša Sokolović Bridge in 

Višegrad, Old Bridge Area of the Old City of Mostar and Stećci Medieval Tombstone 

Graveyards, of which Stećci is widely considered as cultural symbol of Bosnia and 

Herzegovina. Sites inscribed on a tentative list include the city of Sarajevo, as unique 

symbol of universal multiculture, the natural and architectural ensembles of the cities of 

Jajce, Blagaj, Blidinje and Stolac, the historic urban site of Počitelj and the Jewish 

Cemetery in Sarajevo.  

Climate projections in Bosnia and Herzegovina include increases in temperature, 

more extreme weather, with floods, droughts and heat waves, and rainfall variability 

with decreasing summer averages. The frequency and the intensity of natural hazards 

has increased in the past twenty years as emphasized by 2014 floods. Adaptive capacity 

of the country needs improvement as it is currently hampered by limited data on climate-

related threats and trends, wartime infrastructure damages, international transfer of 

human capital resources and technological innovation lag.  

In order to map the status and need in relation to cultural heritage management 

in response to climate change, a series of interviews were carried out with 

representatives from the Committee for Preservation of National Monuments (art 

history advisor),  National Museum of Bosnia and Herzegovina (Head of conservation at 

Department of Ethnology), the Academy of Fine Arts at University of Sarajevo (Professor 

at Department of Conservatorship), Faculty of Architecture at the University of Sarajevo 



 

 

5 

 

(Professor and restaurator of architectural heritage), Federal Ministry of Culture (expert 

advisor for archeological  heritage), Digi.ba (association for digitalization and 

informatisation of cultural heritage; expert) to collect their feedback on the state of the 

art and needs of the country concerning cultural heritage protection in response to 

climate change. 

With respect to the understanding of climate change, floods, landslides, erosion, 

and humidity are identified as the most evident threats in the country. An interesting 

aspect is that most institutions reported that damage is already easily identifiable, 

particularly in museum collections and on stone monuments. 

Strictly related to these threats, regular flooding of premises used to store 

artifacts, fluctuations of humidity and temperature in indoor collections/storage rooms, 

UV and biologically induced damage (lichens, mosses) on architectural facades, stećak  

tombstones and other immovable heritage are identified  in the country as major risks 

for cultural heritage linked to climate change. Immovable and movable cultural heritage 

are both considered at high risk, with the medieval period indicated as the main area of 

interest. Country awareness on the impacts of climate change on cultural heritage by 

governmental institutions and the general public is however still considered low, 

representing a challenge to tackle, starting from the protection strategies. Public 

activities, training and education of professionals and civil society’s initiatives exist, but 

they focus on cultural heritage, with no accent on climate change, thus favouring 

conflicts between cultural heritage protection, sustainability transformation and climate 

change adaptation requirements. 

When it comes to the initiatives, expertise and collaborations on climate change 

and cultural heritage at institution level, what emerged is that institutions are aware of 

risks but lack strategies, policies as well as  funds for their implementation. Proposals 

regarding climate change protection measures are raised mainly informally and the 

institutions interviewed had no prior collaborations, even if willing to collaborate with 

similar institutions. Exchanges with other institutions in the region have already 

happened in workshops on textile and preventive conservation and museum emergency 

programs in Kosovo, Albania, Serbia, Croatia, and North Macedonia. They also 

participated in restoration of Hussein Pasha Mosque in Pljevlja, Montenegro as well as 

in projects on digitalization of Roman heritage in Serbia, Bosnia and Herzegovina, 

Montenegro, and Albania. 

None of the institutions has set a plan for mitigating climate change impacts on 

cultural heritage. Only the National History Museum is working on increasing energy 
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efficiency, perhaps because this has a direct impact on the museum budget. In general, 

planning for improved resilience of cultural heritage to climate change is recognized as 

worrisome, but no funds or national strategy are currently available. 

The participants are unaware of any existing policies or governmental guidelines 

on cultural heritage and climate change, and they consider to have only limited influence 

on policy- and decision-makers. 

Protection strategies are considered one of the main needs, considering the 

presence in the country of important cultural heritage key sites of interest that can be 

affected by climate change, such as the Stećak monuments and archival documentation 

dating back to the Roman Empire and the Ottoman period. The indoor collection at the 

National Museum and the 12th century written manuscripts is considered as 

endangered. 
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Montenegro 

 

Montenegro, a Mediterranean country, has preserved important cultural 

monuments from prehistory to the XX century: Paleolithic caves (Crvena Stijena), Illyrian 

cites, Greek sites, Roman towns (Risan, Doclea, Municipium S), Byzantine churches 

(Morača), Romanesque and Gothic cathedrals (Kotor, Bar), Medieval towns, renaissance 

and baroque churches and palaces on the coast (Boka Kotorska), Ottoman architecture 

(Pljevlja, Bar, Ulcinj), architecture from the XX century, Word War II Monuments, etc.  

The first site in Montenegro inscribed on UNESCO list was the Natural and Culturo-

Historical Region of Kotor in 1979, after a serious earthquake in April of that year. 

Durmitor National Park was inscribed in 1980 and extended in 2005. The Stećci Medieval 

Tombstone Graveyards, inscribed in 2016, are shared by Bosnia and Herzegovina, Croatia 

and Serbia. The Venetian Works of Defence between the 16th and 17th centuries: Stato 

da Terra – Western Stato da Mar is shared by Croatia and Italy. Boka Navy was inscribed 

in 2021 on the Representative List of the Intangible Cultural Heritage of Humanity. 

A group for dealing with climate change has been formed within the Ministry of 

Ecology, Spatial Planning and Urbanism of Montenegro (www.klimatskepromjene.me), 

primarily in cooperation with the Institute of Hydrometeorology and Seismology of 

Montenegro. However, cultural heritage has not, so far, been the subject of research 

within the activities of this group, so the real impact of climate change was not recorded. 

The diversity of cultural heritage in Montenegro, different forms of relief with 

pronounced morphology, as well as different climatic conditions (from distinctly 

Mediterranean in the coastal to continental in the central and northern part of the 

country), have influenced a wide range of influences of climate change. In addition to the 

general increase in temperature (long periods of heat, drought - the southern part of the 

country) and occasional periods of heavy rainfall that can cause major floods, landslides 

and soil erosion (especially in the central and northern part of the country), there is a 

danger of rising sea levels in coastal part of the country, accompanied by increased 

humidity (characteristic of the Skadar Lake zone too), as well as the risks associated with 

increased photochemical smog and the presence of aerosols. The lack of continuous 

research on monitoring the state of cultural heritage in relation to climate change results 

in difficulties in recording the real impact of climate change. 

In order to map the state of the art and needs according to the key stakeholders, 

the interviews in Montenegro were carried out with representatives from the Ministry 
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of Education, Science, Culture and Sport, the Directorate for the Protection of Cultural 

Heritage of Montenegro, the Centre for Conservation and Archaeology of Montenegro, 

the National Museum of Montenegro, the University of Montenegro, the Faculty of Fine 

Arts - Department of Conservation and Restoration, the NGO Expeditio, the UNDP, the 

Agency for Cultural Heritage, the Faculty of Construction, University of Montenegro, the 

Ministry of Ecology, Spatial Planning and Urbanism, the Directorate for EU Integration, 

International Cooperation and Climate Change, the Department of Applied Meteorology, 

Agency of Hydrometeorology and Seismology, the Museum of Podgorica, and the 

National Commissions for UNESCO in Montenegro. 

These stakeholders identify floods, landslides, erosion, sea level rise, long heat 

periods and humidity as the most evident threats of climate change. However, they also 

underline that it is not easy to identify the damage to cultural heritage that arises as a 

consequence of climate change. Nevertheless, the immovable cultural heritage, movable 

cultural heritage and cultural landscapes are considered at the greatest risk, especially 

due to extreme temperature changes, draughts, floods, air pollution and sea level rise. 

The level of awareness of both the heritage management and conservation 

community about the impact of climate change on cultural heritage is considered low 

and raising it is one of the main priorities in terms of issues to tackle. Another priority is 

the adoption of laws and policies for the protection of the heritage, education and 

strategy development. 

There are sporadic projects and initiatives related to climate change and cultural 

heritage. Among these is the project “ClimCity – Urban Adaptation to Climate Change in 

Montenegrin Schools”, implemented by the NGO EXPEDITIO and funded by Public Work 

Administration of Montenegro, in the framework of IPA II Grant: Increased Awareness 

on Environmental and Climate Action Policies and NGO Green home (on general level). 

Montenegro refers to the obligations under the UN and EU concerning climate 

change, which do not explicitly include cultural heritage. In 2016, the President of 

Montenegro signed the Paris Agreement and the country was committed,  through its 

Intended Nationally Determined Contribution (INDC), to reduce greehouse gas emissions 

by 30% by 2030, compared to the base level in 1990– a goal that is ambitious and in line 

with EU intentions. The government level-National Council for Sustainable Development, 

Climate Change and integrated coastal zone management was set and the National 

Strategy for Climate Change until 2030 developed. However, there are no policies or 

governmental guidelines treating climate change and cultural heritage together. 
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To achieve better resilience to climate change in relation to cultural heritage, it is 

strategic to participate in international organization and working teams, strengthen 

institutional and personnel capacities, and improve the legal framework. Moreover, 

cultural heritage conservation and restoration technologies, such as material analysis 

and characterization, multivariate ICT tools for virtual reconstruction, 3D Augmented-

Reality,  climate data processing and analysis, Risk analysis, as well as Monitoring and 

preventive strategies of bio deterioration of stone monuments are identified as tools and 

knowledge on which to develop capacities to support and to protect the key sites in 

Montenegro, such as Doclea and Municipium S Roman sites and  the World War II 

monuments and memorials (Memorial Hall, Kolašin, 1975). 
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Republic of North Macedonia 

 

The Republic of North Macedonia has a rich and diverse cultural heritage. In terms 

of geography, this territory has always been positioned on a crossroad where different 

civilizations met, leaving material (movable and immovable) and immaterial traces 

(customs, traditions, etc.). Therefore, on the territory of the Republic of North Macedonia 

one could find neolithic archeological sites, archeological sites with rich remains from late 

antiquity and early Christian times, remains of medieval fortresses, a vast number of 

Byzantine churches with impressive fresco paintings, monasteries, old Bazaars, Ottoman 

monuments – mosques, hans, hamams etc. Apart from the immovable heritage, each site 

has revealed numerous valuable objects, mainly kept in the museums (coins, jewelry, 

ceramics, icons etc.). 

An architectural layer not to be ignored is the architectural output of the recent 

times – the architecture of the 20th Century. Especially interesting is the capital – the city 

of Skopje, which in 1963 was destroyed by a devastating earthquake and rebuilt under 

the auspices of the UN and in an unprecedented gesture of international solidarity. 

Regarding the impact of the climate change on the cultural heritage, the 

immovable and movable heritage suffer the most. The first one for obvious reasons of 

being directly exposed to the results of climate change, while the second one mainly due 

to the museums and depots conditions in which it is kept. The Republic of North 

Macedonia is an inland country, without access to sea. The effects of climate change that 

could be mainly identified are a general increase of temperature (in the summer months 

it is often above 40 degrees C), long periods of heat and droughts, occasional periods of 

rain which can cause flooding and landslides (especially outside the cities), as well as 

sudden increase of the generally low humidity. The archeological sites are extremely 

vulnerable to such conditions and need permanent and intensive conservation activities 

as well as the Byzantine churches with the invaluable cycles of fresco painting. Due to the 

numerous valuable sites and limited financial resources, the main efforts of the 

Institutions for protection are towards maintaining the generally sound condition of the 

monuments and sites, with no special focus on climate change and its impact on cultural 

heritage. 

In order to further investigate the state of the art and needs related to cultural 

heritage management in response to climate change, Representatives from the National 

gallery of the Republic of North Macedonia, the National institution, Conservation Centre 

- Skopje, the IECE (Institute for research in Environment, Civil Engineering and Energy), 
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the CEI (Civil Engineering Institute Macedonia), the Institute of earthquake engineering 

and engineering seismology, the Museum of Macedonia, the Directorate for Protection 

of Cultural Heritage, the City Archive, the Faculty of Architecture at the St. Ciryl and 

Methodious University in Skopje, have been involved in the survey at the basis of this 

mapping. 

The most evident climate changes identified for North Macedonia concern severe 

precipitation, floods, erosions, too low or too high humidity. The damage caused by these 

weather conditions to cultural heritage in most cases is considered easily detectable and 

identifiable. However, some types of deterioration require in-depth analysis to be 

identified. 

According to the survey, the immovable cultural heritage and cultural landscapes 

are at the greatest risk linked to climate change, especially due to extreme temperature 

changes, draughts and floods. 

 The main issues to tackle in relation to these risks in order to protect the cultural 

heritage are the lack of awareness regarding climate change, as well as the fact that the 

resilience of cultural heritage to climate change is low on the list of priorities of the 

relevant institutions. The adoption of laws and policies for the protection of cultural 

heritage linked to climate change is needed, especially as concerns the architectural 

legacy from the XX century (the post-war/post-earthquake period).  

However, the level of awareness about the impact of climate change on cultural 

heritage is very low both among the professionals and even more among the general 

public and a general agreement has been expressed on the need of raising awareness 

about the overall impact of climate change. 

The only project about cultural heritage protection in relation to climate change 

mentioned was the Erasmus Project – CULTHER. Most of the institutions in fact are not 

familiar with initiatives related to cultural heritage and climate change and generally 

most of the interviewees are not aware of any governmental guidelines, strategic 

documents or policies regarding this issue. The planning and management for climate 

change and the increased resilience of cultural heritage is only in the initial stage. 

Moreover, a lack of available datasets for supporting the cultural heritage management 

in relation to climate change, except for some basic level foreign initiatives, is highlighted. 

It was concluded that legal instruments and regulations would have the biggest policy 

impact, but in order for such policies to be effective more scientific data and studies are 

needed. 
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Different instruments, technologies and knowledge expansions were suggested to 

make cultural heritage more resilient to climate change, including: risk analysis, 

monitoring and preventive strategies of biodeterioration of monuments, multivariate ICT 

tools for virtual reconstruction, decision modeling and material analysis and 

characterization. 

In general, there are many underdeveloped areas of expertise in protection of 

cultural heritage, especially in digitalization, development of laboratories, 

implementation of new materials, advanced technologies, a general lack of professional 

and qualified staff and collaboration between research centers and institutions. One of 

the suggested solutions for this issue is networking with experts from other countries 

who have experience in these fields. This would certainly be very beneficial, and some of 

the institutions stated that it is necessary to further develop the involvement of NGOs. 

Regarding the presence of international organizations for cultural heritage 

protection, there are the National Committee "ICOMOS Macedonia", the ICOM 

(International Council of Museums) and the Blue Shield (Macedonian National Institute 

for Endangered Cultural Heritage Protection).   

The Rectorate building of the Ss Cyril and Methodius University in Skopje and the 

Counter Hall from the Telecommunications Centre are identified as key sites in the 

country. 
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Serbia 

 

The Republic of Serbia inherits an enormous cultural heritage of all peoples and 

cultures that lived in the Central Balkans, including Paleolithic caves in Sićevačka gorge, 

Mesolithic settlement Lepenski Vir, eponymous site of Vinča culture, a series of Roman 

and early Byzantine fortifications on the Danube Limes and inland, and medieval 

fortresses, churches and monasteries. Among them are properties inscribed on the 

World Heritage List (5), namely: a serial property Stari Ras and Sopoćani in the Raška 

region of southern Serbia – Sopoćani Monastery, Djurdjevi Stupovi Monastery, Holy 

Apostles St Peter and St Paul Church (St Peter’s Church); medieval monuments in Kosovo 

– Dečani Monastery, The Patriarchate of Peć Monastery, the Holy Virgin of Ljeviška; the 

Galerius’ Palace Gamzigrad-Romulijana; Studenica Monastery; and Stećci – Medieval 

Tombstone graveyards (28 sites located in Bosnia and Herzegovina, western Serbia, 

western Montenegro and central and southern Croatia).  

There is clearly observed climate change evidence in Serbia. The following trends 

in climate variables temperature and precipitation are distinguished: (i) significant 

positive trend in temperature higher than global average; (ii) change in precipitation:  

positive, but not significant, for total precipitation on an annual level. On the other hand, 

during the warmer part of the year there is a decrease in precipitation. Consistently, a 

positive trend in drought frequency and severity is already present. (iii) an increase in 

extreme precipitation is resulting in greater flooding. The change is stronger the further 

South in Serbia. Climate projections show further increases in temperature, decreases in 

summer precipitation, increases in extreme precipitation and increases in drought 

severity and frequency. Related to temperature increase in the future, the number of 

cold days will decrease and heat waves will increase. In addition, there will be higher risk 

of wildfires and higher risk of flash floods. Detected and expected changes will certainly 

influence cultural heritage, and particularly immovable cultural heritage, having in mind 

that many important sites are in the proximity of rivers or can be influenced by landslides. 

Temperature changes will lead to changes in biodiversity, thus influencing monuments. 

Representatives from the Institute for the Protection of Cultural Monuments of 

Serbia, Belgrade, Institute of Archaeology, the University of Belgrade-Faculty of 

Architecture, and The Gallery of Matica Srpska have been interviewed in Serbia. 

Regarding understanding of climate change, participants identified floods, 

landslides, and erosion as the most evident threats. Most institutions reported that it is 

difficult to distinguish if damage to cultural heritage arises from climate change or aging. 
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The main risks linked to climate change recognized by respondents were floods, 

landslides, long heat periods, but also intensive deforestation, artificial formation of 

erosion areas, waste disposal, pollution, and urbanization. All respondents consider that 

immovable cultural heritage is at greater risk. In addition, all respondents identified 

education as the main priority linked to climate change. Currently, the initiatives dealing 

with the influence of climate change are mainly connected to the civil sector. 

With respect to country awareness on the impacts of climate change on cultural 

heritage in Serbia, participants reported the existence of individual projects among 

professionals, still without power to make substantial changes. Also, rise of general public 

awareness during natural disasters has been noticed, although it gets quickly forgotten. 

Regarding initiatives, expertise and collaborations on climate change and cultural 

heritage in Serbia, since 2016 The Ministry of culture and information of the Republic of 

Serbia has been carrying out the UNESCO’s Participation Programme dedicated to 

Disaster Risk Management for Cultural Heritage. In addition, individual regional 

collaborations exist, but they can be improved. The participants expressed their 

willingness to collaborate with other professionals from different disciplines and to form 

networks in the region. 

Existing policies in Serbia relevant in this context are the law on climate change 

adopted in March 2021, which does not treat cultural heritage, the state law on disaster 

risk reduction and strategy of disaster risk reduction, and disaster risks management, 

which cover climate change events causing disasters. The Sector for Extraordinary 

Situations of the Republic of Serbia launched an initiative for the amendment of state law 

in order to precisely define measures for protection of cultural heritage; that procedure 

is currently in progress. A need for better dissemination of information about existing 

legal and organizational frameworks was recognized by all participants. 

Key sites identified in Serbia are the Trajan’s Bridge, Frontiers of the Roman Empire 

– The Danube Limes in Serbia and Carčin Grad, early Byzantine period (6th century). 
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Conclusions 
 

Climate change represents a key challenge for cultural heritage in the four target 

countries of this study and for the Balkans in general.  

Risks deriving from landslides, extreme humidity conditions, long heat periods, 

droughts, severe precipitation, and floods were well identified by the stakeholders 

interviewed. However, several are the gaps and needs to fill for a sustainable 

management of cultural heritage in response to climate change, starting from the 

awareness on the issue that needs to be further raised at both governmental and citizens 

levels. 

Also, knowledge and expertise concerning available technologies and techniques 

for monitoring and analysis require to be increased. Of particular interest are climate 

data processing and risk analysis, multivariate ICT tools for virtual reconstruction, 3D 

Augmented-Reality, monitoring and preventive strategies of biodeterioration of stone 

monuments, wood artifacts, etc., modelling of collections, collections management, on 

which there is the need to build capacity. 

These elements have to be part of an overall approach to cultural heritage 

management, from historical (and archaeological) and climate change research, analysis 

and diagnosis, to conservation, planning and enhancement, also engaging citizens in the 

process, and giving special attention to the social aspects of sustainability and economic 

growth linked with cultural heritage assets.  

Governmental guidance and policies supporting such an approach are 

fundamental as well as the collaboration and exchange among the different institutions 

and stakeholders at all levels, local, regional and international, that need to be widened 

and strengthened. 

In this perspective, initiatives such as the CEI Know-how Exchange Programme can 

play a key role to meet the needs and fill the gaps, thus supporting sustainable 

management of cultural heritage in the region in response to climate change.  
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