
Citation: Pinheiro, C.; Beaumont, A.;

Cardinali, F.; Marra, A.; Molinari, D.;

Fife, G.; Wagner, J.; Galacho, C.;

Southwick, C. Access to Sustainability

in Conservation-Restoration Practices.

Sustainability 2024, 16, 7675.

https://doi.org/10.3390/su16177675

Academic Editor: Asterios Bakolas

Received: 24 May 2024

Revised: 3 August 2024

Accepted: 12 August 2024

Published: 4 September 2024

Copyright: © 2024 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

sustainability

Review

Access to Sustainability in Conservation-Restoration Practices
Catarina Pinheiro 1,2,3,4,* , Anna Beaumont 3, Francesca Cardinali 3, Annalisa Marra 3, Daniela Molinari 3,
Gwendoline Fife 3,5, Julia Wagner 3,5, Cristina Galacho 1,4,6 and Caitlin Southwick 3

1 Laboratório HERCULES, Herança Cultural, Estudos e Salvaguarda, Évora University, Largo Marquês de
Marialva, 8, 7000-809 Évora, Portugal; pcg@uevora.pt

2 José de Figueiredo Laboratory, Museums and Monuments of Portugal E.P.E., Rua das Janelas Verdes s/n,
1249-018 Lisboa, Portugal

3 Sustainability in Conservation, Ki Culture, Binnengasthuisstraat 9, 1012 ZA Amsterdam, The Netherlands;
anna.beaumont@kiculture.org (A.B.); francesca.cardinali@kiculture.org (F.C.);
annalisa.marra@kiculture.org (A.M.)

4 In2Past, Associate Laboratory for Research and Innovation in Heritage, Arts, Sustainability and Territory
Portugal, 7000-809 Évora, Portugal

5 Rijksmuseum, Hobbemastraat 22, 1071 ZC Amsterdam, The Netherlands
6 Chemistry and Biochemistry Department, School of Sciences and Technology, University of Évora,

7000-811 Évora, Portugal
* Correspondence: acmsp@uevora.pt or ana.pinheiro@museusemonumentos.pt

Abstract: Cultural heritage faces significant threats from environmental challenges and unchecked
development. Sustainability has made its way into the field, and there is a growing interest in
seeing it thrive. The particular field of the conservation and restoration of tangible movable cultural
heritage is also being improved by new concepts and treatment options more aligned with envi-
ronmental standards. This article investigates the integration of sustainability into the conservation
and restoration of this specific cultural heritage by leveraging the SCOPUS and BCIN databases to
examine the evolution of scientific content on the topic over the past 24 years. Key trends in research
include assessing greener practices in conservation and education and guidance for the promotion of
sustainable practices. These themes are also championed by organizations and initiatives that dissem-
inate this message to conservation professionals through effective and less formal communication
strategies. The findings emphasize the critical value of bridging the gap between scientific research
and practical application, advocating for accessible resources and collaborative efforts to advance
sustainable conservation practices.
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1. Introduction

Our cultural heritage stands as a testament to our shared identity, creativity, and
resilience, as well as to our human history [1]. Tangible treasures connect us to our
ancestors and enrich our understanding of the world. Yet the passage of time, coupled
with environmental challenges [2] and unchecked development, threatens to unravel this
intricate fabric of our past. Inevitably, the concept of sustainability has emerged as a
guiding principle across various fields. A systematic review on climate change and cultural
heritage [3] conducted a thorough examination of the literature on the intersection of climate
change and cultural heritage, acknowledging the ongoing growth and transformation in
this field. Focusing on how cultural heritage is integrated into climate change mitigation
and adaptation strategies, it found a continued increase in the volume of research but the
still prevailing lack of integration of cultural heritage into the climate discourse reflects a
practical, correlative reality: despite the significance of culture and heritage sectors as vital
institutions in many communities, they frequently remain distant from direct involvement
in climate action efforts, often being side-lined in climate action efforts [4]. The sector is
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also affected by the fact that, too often, discourses on climate delay are used to downplay
or ignore the need for action, focusing attention on the negative aspects of climate policies
and raising doubts about whether mitigation is crucial or even useful [5,6].

In parallel to the trend presented earlier [3], several organizations have been created
to push forward the message of sustainability within the cultural heritage sector as a whole.
Julie’s Bicycle [7] is possibly one of the most active, focusing on integrating environmental
sustainability within the arts and culture and striving towards a net-zero carbon sector,
environmental justice, and fairness. It organizes a variety of programmes, including the
Arts Council England Programme, Creative Green, Creative Climate Leadership, and
Creative Climate Justice, designed to minimize environmental impacts, offer sustainability
consultancy, and emphasize the importance of environmental justice in the cultural sphere.
Others, such as The Happy Museums [8], Museums for Climate Action [9], the Climate
Heritage Network [10], Tipping Point [11], and Cape Farewell [12], have, each in their own
way, helped reinforce the need for more sustainable approaches. All are inspirational in their
conduct and trust art and creativity to be leaders in the transformational processes needed
for humanity to survive, as both emerge as incredibly effective means of communication
for sustainability [13]. The trust placed in museums and cultural institutions as venerable
sources of knowledge and learning positions them as crucial messengers in advancing the
cause of sustainability, and the success of the mentioned organizations speaks to this truth.

Conservation and restoration is a professional field inserted within cultural heritage’s
broader scope, and it is dedicated to its preservation. According to the ECCO guidelines,
“conservation consists mainly of direct action carried out on cultural heritage with the
aim of stabilizing its condition and retarding further deterioration”, while “restoration
consists of direct action carried out on damaged or deteriorated cultural heritage with
the aim of facilitating its perception, appreciation and understanding, while respecting
as far as possible its aesthetic, historic and physical properties” [14]. The conservation
and restoration of tangible movable cultural heritage is not excused from considering
sustainability concerns and practices, and these should be integrated into the everyday
activities of the professionals executing it [15]. From the correct disposal of chemical agents
to the best sustainable options for storing, protecting, and keeping a cultural artefact,
sustainability has plenty of room to develop within conservation and restoration. However,
despite the complex set of skills necessary to practice this profession [16], the constant
influx of science-based solutions to address these issues (and others) can prove to be too
much to fully comprehend, assimilate and, finally, put into practice. Accessing scientific
articles, books, and book chapters is definitely a possibility (and these resources will be
mentioned throughout this article), but one cannot disregard other methods of breaking
down sustainability and giving it the stage it must assume. This article will discuss some
of the literature produced on this topic and shed light on the organizations or initiatives
created to help ease the way into a new and more sustainable way of working within this
particular type of cultural heritage safekeeping.

2. Materials and Methods

Cultural heritage has been increasingly recognized as part of the sustainable growth
of society [17], and it is becoming increasingly connected to sustainability, as mentioned [3].
The conservation and restoration of tangible movable cultural heritage, is, however, a
specific field within cultural heritage, and it is important to ascertain how the literature on
the topic has evolved in the last 24 years (from 2000 to 2024). The SCOPUS [18] database
was chosen for its comprehensive multidisciplinary abstract and citation coverage, and the
terms “cultural heritage” AND “sustainability” were used to perform the first selection. The
search was refined with the terms “conservation” OR “restoration” (for the title, abstract,
and keywords). The literary scientific content was also tested in a more specialized database,
the BCIN (Bibliographic Database of the Conservation Information Network) [19]. The
BCIN is a free search engine that gathers information from renowned institutions/databases
in the field of cultural heritage, such as the Canadian Conservation Institute, the Getty
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Conservation Institute, the AATA Online Database, the ICCROM (International Centre
for the Study of the Preservation and Restoration of Cultural Property), the ICOMOS
(International Council of Monuments and Sites), the Smithsonian Museum Conservation
Institute, and the Courtauld Institute [19]. All are bastions of good practice in the field of
cultural heritage in general and in conservation/restoration in particular. For the BCIN,
the keywords were refined with the search term “sustainability”, and the results were then
selected to include only “conservation“ OR “restoration”-related sources. Only the English
language was considered for both databases. The terms “urban”, “architecture”, “tourism”,
“city”, “economy”, and “building” were excluded from the results for both databases to
focus on the core theme of sustainable practices in tangible movable cultural heritage
conservation. The results were filtered based on relevance (highly specific case-studies
were not considered) and accessibility.

After defining the most discussed topics retrieved by the bibliographic analysis, it is
important to understand if these are also being communicated to the professionals using
non-formal mediums. There are a number of initiatives, programmes, and organizations
that have been created to facilitate the integration of sustainable practices into the everyday
work of a conservator. Some of the initiatives and engagement actions may be more visible
than others, as they are being offered by known international institutions, such as the
ICCROM, the International Institute of Conservation of Historic and Artistic Work (IIC),
and the International Council of Museums (ICOM-CC). Based on the authors’ experience in
the field, some of these initiatives will be presented, and their message will be related to the
scientific advances made by conservation science. While not exhaustive, this selection aims
to highlight key players and resources in the field and to increase the number of available
sources of information.

3. Results and Discussion

The analytical methodology applied to both databases produced a list of scientific
publications that translate not only the interest in the topic but also the specific areas upon
which research is more focused.

3.1. Sustainability in Conservation–Restoration Science: Bibliographical Research

A first search with the terms defined in the Materials and Methods section resulted in
2781 entries in the BCIN and 2648 in SCOPUS. As mentioned, to limit the analysis to the
field, the terms “conservation” OR “restoration” were applied, and the results, by year, are
presented below (Figure 1).
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There is a discrepancy in the trends shown by both databases. Sustainability in the
field of conservation and restoration was first considered relevant by experts in the field
(BCIN sources), who have raised awareness of the absolute need to incorporate sustainable
practices into professional everyday activities. However, some of these practices are
also highly dependent on advances in biology, chemistry, and technology, pushing the
boundaries of other areas of expertise and thus creating opportunities for other sources of
information to become predominant. As these sources contribute with more research, more
time is needed for the relevant, effective, and safe alternatives being explored and created
by science to be selected and promoted by the institutions setting the gold standard. This
could account for the lower number of publications presented by the BCIN database in the
last few years.

It is also important to break down these numbers by format because format influences
availability. Figure 2 illustrates this distribution.
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The BCIN, although prolific in content, has almost half of its publications in book
format, and these publications are not accessible online (or at least most of them are not),
which limits access. Some of the book sections also present the same issue. The articles and
electronic books and resources are much more convenient to assess (some need to be paid
for though) and encompass 731 entries. Using SCOPUS (articles and book sections), one
can access 592 entries.

When analysing the 1323 combined results provided by both databases, it was found
that it is hard for a conservator–restorer to find entries related specifically to the practice
of the conservation and restoration of tangible movable cultural heritage, as many of
these, although related to the topic, explore the economic and development dynamics
of sustainability within a broader sense of cultural heritage. This happens with both
databases and forces the user to dig deeper. As mentioned in the Materials and Methods
section and for this particular purpose, the terms “urban”, “architecture”, “tourism”, “city”,
“economy”, and “building” were excluded from the results for both databases. The final
selection retrieved 179 entries from the BCIN and 175 entries in SCOPUS, but many of
these, although significant, still fell out of scope, as they included nature, landscape, or built
heritage, and the goal was to screen for practices suitable to a conservator in a museum,
where tangible movable collections can normally be found.

The final selection of freely available resources from the literature includes critical
terms and concepts [20–22] and addresses the need to see them integrated into conservation
and restoration education/guidance [23,24], as this is seen as vital for the full incorpo-
ration of these practices. Some of the selected sources describe efforts to minimize the
impact conservation and restoration may have on the planet, considering both preventive
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conservation (actions taken that impact on the surrounding environment) and conservation–
restoration. On the preventive conservation side, practical measures include reusing crates
for transportation or exhibition [25] and the consideration of the life cycle assessment of
treatments and equipment [26,27]. They also tackle the surrounding temperature/relative
humidity and lighting in order to respect the need to save energy without endangering col-
lections [28–30] and are in line with the latest recommendations by the Bizot protocol [31].
For pest management, toxic options have to be better targeted so they do not cause damage
to the planet after being used [32]. In fact, options for cleaner and less toxic approaches [33]
can be found in most of the encountered articles, and these can be grouped as greener
approaches to conservation. Plant extracts and oils are entering our practices, and they
are used to avoid corrosion or biodeterioration [34–37], and nature, especially through
bacterial microorganisms, has also inspired some of the approaches now being considered
for cleaning and consolidation [37–43]. Engineered nanoparticles are being imported from
other areas as very promising contenders for consolidation and treatment [44–46]. Cultural
heritage comprises many different matrixes, and the bibliographic database returned entries
related to new and better more sustainable options for the conservation of several of these
materials [47–52]. Finally, the scarcity of some resources (some of which are considered
sustainable) [53,54] and the way present conservation materials may impact the planet once
discarded [55,56] are also on the list of concerns.

The majority of the entries within the free BCIN database are available to the public,
but a direct link to the article is not present in all cases. In the SCOPUS database, open-
access articles comprise most of the entries. For both, additional payment is needed to
access some of the entries related to this topic.

Although these two databases provide a good starting point and are proof of the
growing interest in this area, the road to information is not straightforward, and it is
difficult for a professional to easily encounter the necessary guidelines to adopt a more
sustainable approach to the job. Many of the identified articles admit there is a need for
further studies in order for some sustainability practices to be considered safe in the long
term. Also, some of the entries are quite technical, and even if a conservator has all the
skills to fully grasp the possibilities and limitations of the research, there may still be a
lack of information on large-scale studies or the specificities of heritage items to be treated,
leading to many questions and to a fear of adopting new treatments settling in.

Redundancy is vital to minimize this problem, and entities capable of bridging the
gap between science and everyday practice and between scientists and conservation pro-
fessionals are more than welcome. The organizations that feed the BCIN database (all
179 entries are the ICCROM, ICOM, the Getty Conservation Institute, and the Smithsonian
Museum), and these, as mentioned before, are valuable key players in this role, but they are
not the only ones. The presentation of these and other agents’ (including My Green Lab [57],
Sustainability in Conservation (SiC) [58], Ki Culture [59], and others) initiatives—and how
these initiatives relate to the “hot” topics found in the literature (assessing greener ap-
proaches in conservation and restoration and education/guidance in sustainability)—is
carried out in the next section.

3.2. Conservation Science Communication: Key Players and Resources

A series of institutions and initiatives were presented in the Introduction section.
They are all promoting sustainability within the general cultural heritage sector. A some-
what similar engagement for the conservation and restoration professionals preserving
cultural heritage items is expressed by organizations born out of the necessity to create
this focused conversation. Their action can, as was the case with the scientific literature,
be discussed within the contexts of the larger topics of assessing greener approaches in
conservation–restoration (see Section 3.2.1.) and education and guidance on sustainability
(see Section 3.2.2).
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3.2.1. Assessing Greener Practices in Conservation–Restoration

As mentioned, many of the entries listed in Section 3.1 promote the use of safer and
greener alternatives. This demands a comprehension of laboratory techniques, and even
though conservator–restorers have always known how to operate inside a laboratory in
order to formulate the solvents, preparations, and solutions needed for cleaning, consoli-
dating, or preserving cultural heritage, the need to operate in agreement with sustainable
practices can create an opportunity to improve overall laboratory activities.

One of the organizations that has helped engage everyone working in laboratories
with greener approaches is My Green Lab [57], a non-profit organization founded with the
mission to integrate sustainable practices and enhance environmental health and resource
optimization across laboratories. My Green Lab also runs the ACT label programme, akin
to programmes based on nutrition labels, which labels how products rank in sustainability-
related categories and helps laboratories make more informed choices about the products
they use. It is not clear, however, how many conservators have taken advice or knowledge
from this organization, since some expertise is needed to navigate through the informa-
tion provided. To make this task easier, an Institute for Conservation (ICON)-supported
18-month initiative tested the UCL Laboratory Efficiency Assessment Framework (LEAF),
aimed at evaluating the sustainability of laboratories and studios. The ICON Heritage
Science Group and Sustainability Network is evaluating the potential benefits of such a
sustainability certification framework for the sector.

The importance of creating a greener path in conservation has led science to be
particularly interested in the “design of chemical products and processes that reduce or
eliminate the use and generation of hazardous substances”. This definition and the twelve
principles of Green Chemistry were first formulated by Paul Anastas and John Waner and
published in 1998 in their seminal book, “Green Chemistry: Theory and Practice” [60].
They are a guiding framework for the design of new chemical products and processes and
include, among others, waste prevention, low toxicity of chemical products, and the use of
few and safer solvents and auxiliaries [61].

The emphasis on safer solvents underscores the critical role that solvent selection
plays in achieving the goals of Green Chemistry [33]. In the last 25 years, Green Chem-
istry innovations have been slowly replacing the traditional production methods used in
the chemical and pharmaceutical industries, which have had a huge impact in terms of
environmental pollution and human and non-human safety. Applicable to chemical pro-
cesses and synthesis, Green Chemistry has since been further augmented with sustainable
considerations, giving rise to green and sustainable chemistry. As defined in the Safe and
Sustainable by Design [45,62] framework, one needs to differentiate between industrial
use, professional use, consumer use, and other uses. In other words, when considering
applying these frameworks and principles, context is critical. In conservation practice,
for instance, where conservators must appropriately compare and select materials for
varying and very specific uses—such as solvents—it is apparent that holistic assessment
approaches are required, and it is this critical need which underpins the Greener Solvents
Project by SiC [58] (presently a part of the larger non-governmental organization Ki Cul-
ture [59]). Conceived and launched in 2020, this project aims to create accessible resources
for promoting and disseminating greener solvent research and support conservators in
their safe and appropriate implementation of greener-solvent approaches. To this end, the
first project resource was the creation of an expert-reviewed handbook, “Greener Solvents
in Conservation: An Introductory Guide” [63]. It combines an overview of hazard and
life cycle assessment methods for the comparative identification of greener solvents and
outlines simplified procedures for immediately safer and application-specific solvent selec-
tion by conservators. A solvent database to help conservators see potential greener-solvent
alternatives has been developed in collaboration with the University of Delaware [64], a
task that is therefore shared and characterized by a partnership between industrial and
academic research partners in the US and EU. SiC is involved in another project deal-
ing with holistic assessments, the GoGreen project (HORIZON-RIA, grant agreement no.
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101060768, 2022–2026), which aims to spearhead the transition to a greener future in con-
servation by tackling the inherently related aspects needed to achieve this. Considering
the various and varying demands of conserving cultural heritage, the ability to assess
and enact greener conservation decisions and practices is arguably a particularly complex
challenge. Hence, alongside developing materials, methods, and preventive conservation
practices, the GoGreen project includes improving the definition of what green means in
conservation, elaborating green parameters and sector-wide standards, creating a ‘green
thinking’ decision-making model, and creating tools to empower the conservator in their
evaluations and applications for greener conservation.

3.2.2. Education and Guidance on Sustainability in Conservation–Restoration

The seminal concepts addressed in the literary references [20,22,33] will have a much
larger impact on professionals if they are applied during their formative years, and this, in
turn, will ease the comprehension of the scientific literature and the adoption of new prac-
tices and approaches. By empowering students with critical thinking skills and knowledge,
fostering a sense of responsibility, encouraging innovation, and promoting sustainable
behaviour, they can become active agents of positive change. The bibliographic research
in Section 3.1 confirms this [23,24], and universities have started to adopt these principles.
The Network of Universities for Sustainable Development is the first example of coordi-
nation and sharing among all universities engaged in environmental sustainability and
social responsibility, and the network’s role is to spread the culture and best practices of
sustainability, both within and outside universities, in order to increase the positive impacts
in terms of the environmental, ethical, social, and economic aspects of the actions taken by
the network’s members. This contributes to achieving the Sustainable Development Goals
(SDGs) [65] and strengthening the recognition and value of experience. By the end of 2023,
86 universities had joined this initiative in Italy, and 38 had joined in Portugal, including
institutions responsible for training cultural heritage conservators in both countries.

One of the first concerted efforts to effectively integrate sustainability in the curricula of
conservation–restoration was advanced by the UCLA/Getty Program in the Conservation
of Cultural Heritage [23]. The initial phase of the process involved literature reviews,
surveys, and interviews, all aimed at studying the field and designing the best approaches to
create a well-structured and successful programme, one that could integrate new concepts
without clashing with existing ones. Key sustainability frameworks guiding this effort
included the Three Pillars of Sustainability, the United Nations’ SDGs [65], the Paris
Agreement [66], and the I3E system. According to a survey conducted in 2021, within this
project, 54% of the respondents confirmed that sustainability topics were already being
introduced during classes. The survey results also indicated a high international interest in
incorporating sustainability principles in cultural heritage education. While this is good
news, this study also suggests that conservation educators need more resources in order to
successfully incorporate the topic within the existing thematic curricula without having
to expand, substitute, or even oppose some of the current principles being taught [23].
Rethinking some of these will, however, be unavoidable.

In practical terms, some European examples of such integration can also be given.
Though currently not part of the school’s curriculum, in France, the Institut National du
Patrimoine (INP)’s conservation department has integrated, in the last couple of years, a
seminar on sustainability in conservation for students about to set off on their journey into
professional practice. This seminar includes an introduction to the notion of sustainability
in general and a small focus on the heritage sector itself and provides the students with a
list of relevant resources in the literature. As part of this, students are encouraged to look
into different issues in sustainability by conducting a small literature review or experiment
within the school (collecting gloves, etc.) to enable a discussion with their peers and start
seeking solutions. In addition to this seminar, the INP hosts a number of training courses
for conservators and curators, including one on new conditioning materials. This course
took place in 2023 and will return in October 2024 [67].
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Portugal has also felt the need to incorporate seminars into their conservation studies
and has been doing so for the last few years at the conservation and restoration departments
in Lisbon (Departamento de Conservação e Restauro/FCT-UNL) and in Tomar (Escola
Superior de Tecnologia de Tomar—IPT). While the latter already incorporates sustainability
within the preventive conservation syllabus, the former will, starting next year, be introduc-
ing into the curriculum a dedicated class on the concept of sustainability applied to cultural
heritage and its conservation, emphasizing the importance of the connections between
humans, the environment, and the past. The lectures will present basic concepts and
discuss case studies to illustrate how cultural heritage can drive economic and sustainable
development and enhance community well-being.

In the Italian context, some programmes dedicated to the conservation of historical and
artistic heritage in universities and academies have included instruction on chemical risk in
the laboratory and on site. This teaching, present in the training programme of the Istituto
Centrale per il Restauro (ICR) for many years, focuses on deepening the understanding
and use of solvents, as well as their potential replacement with less hazardous alternatives
for both operators and the environment. Topics also include national and international
regulations regarding the classification and labelling of materials, waste segregation, and
management to ensure proper disposal, as well as practices that need to be developed to
create a safer and legally compliant work environment. Over the years, interest in broader
sustainability has grown exponentially, leading to a significant number of seminars, work-
shops, and initiatives open to students and professionals aimed at exploring the integration
of new practices into the restoration field. These initiatives have been complemented by a
master’s and a doctoral programme that are also open to restorers and dedicated to various
aspects of sustainability, from the study of biocompatible and green materials to sustainable
development and climate change.

Sustainability notions are also being provided to future conservator–restorers by non-
academic organizations. One of the first programmes created by SiC was one that aimed to
promote sustainability among students. The Student Ambassador Program (SAP) was run
from 2017 to 2022, supporting conservation students in making sustainable improvements
to their immediate environments. This allowed them to develop a sense of agency and
responsibility in their progression into professional careers in cultural heritage and become
sustainable leaders in their institutions after the completion of the programme. Each
programme lasted one academic year and focused on one of three topics: Materials and
Waste, Energy, and Water. Each topic was accompanied by a handbook that gave students
resources and challenges that they could choose to complete, aimed at making positive,
sustainable changes in their institution’s studios and labs. Figure 3 shows the impact of
the programme on the Materials and Waste theme. Their tutors and professors were often
involved in the processes and oversaw the implementation of changes.
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From 2018 to 2022, over 130 ambassadors from 57 universities in 24 countries [69]
participated in the programme, showing that there was a strong demand for sustainability
to become a fixed part of the curriculum, as is now being demonstrated by the example
cases in French, Portuguese, and Italian Universities. Taking this into consideration, the
programme itself ceased in 2022 as part of a decision to encourage the dissemination
from the institutional side and incorporate sustainability into education rather than having
students take it upon themselves to partake in the Student Ambassador Program in addition
to their studies.

The SAP led to the creation of handbooks wherein scientific content was presented for
maximum engagement; they were the prototypes for the Ki Books, created by Ki Culture,
on waste and materials, energy, and social sustainability [70] (as well as their translated
versions) [71,72], which are already available online, and these books address some of the
concerns expressed in the entries presented in Section 3.1. Along with the aforementioned
“Greener Solvents in Conservation: An Introductory Guide” [63], they provide practical
guidance for those directly involved in conservation efforts and serve as educational
resources for professionals, students, and anyone in the general public interested in cultural
heritage conservation.

Finally—and now speaking for both students and professionals—three of the leading
international bodies within the conservation sector for cultural heritage—the IIC, the ICOM-
CC, and the ICCROM—have united via the Joint Commitment for Climate Action, a global
initiative created to help conservators tackle the challenges ahead and direct their efforts in
an effective way. The programmes and initiatives available are precious tools that enrich
the field [73,74] and provide needed guidance. The ICON is also contributing greatly to
our understanding of the role a conservator can play in these urgent times by establishing
a Sustainability Network [75], where, in addition to their own initiatives, they successfully
present and redirect to other enterprises and services being offered throughout the world,
such as Curating Tomorrow [76] and LFCP [77], just to cite a few examples. Additionally,
the American Institute for Conservation (AIC) is also heavily involved in sustainability
promotion, and it has established guides and content on sustainable practices [78], including
a series of resources spanning from books to webinars, presentations, and conferences, with
these being maintained by their own Sustainability Committee.

Table 1 shows the organizations and initiatives discussed in this article to assess
greener approaches in conservation and education/guidance on sustainability.

Table 1. Organizations and activities promoting sustainability in conservation–restoration and
programmes oriented towards greener approaches in conservation and education/guidance
on sustainability.

Organizing Entity Activity/Initiative Goal/Content

My Green Lab Training courses
ACT label programme

Integrating sustainable practices and
enhancing environmental health and resource

optimization across laboratories.

ICON

LEAF (with UCL) Evaluating the sustainability of laboratories
and studios.

Sustainability Network
Cross-disciplinary group created to encourage
the take up of positive environmental practices

in cultural heritage.
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Table 1. Cont.

Organizing Entity Activity/Initiative Goal/Content

SiC

Greener Solvents Project
Accessible resources for promoting and
disseminating greener solvent research,

support, and implementation.

Greener Solvents in Conservation:
An Introductory Guide Practical guidance on greener options.

GoGreen Project Facilitate the transition to a greener future
in conservation.

SiC Ambassador Program (SAP)
Introduce sustainability in the conservation

and restoration training period. Handbooks on
waste and materials, energy, and water.

UCLA/Getty Conservation Institute
(Los, Angeles, CA, USA) Incorporation of sustainability

principles and practices in the
conservation and

restoration curricula

Transform sustainability from option to habit.
INP (Paris, France)

FCT-UNL; IPT (Almada and Tomar,
respectively, Portugal)

ICR (Rome, Italy)

Ki Culture

Ki Futures
Programme developed to assist in the adoption
of sustainable practices by private and public

institutions related to cultural heritage.

Ki Books

Partly based on the SAP Handbooks, these
expand on certain topics and serve as
guidelines for sustainable practices in
conservation and restoration and in

cultural heritage.

IIC
Joint Committee for Climate Action

Guide conservators through the challenges of
developing and adopting sustainable options.ICOM-CC

ICCROM

AIC Sustainable practices proposed by a
Sustainability Committee

Provide guides and content
on sustainable practices.

4. Conclusions

The integration of sustainability into cultural heritage conservation and restoration is
both necessary and complex. This endeavour requires a multifaceted approach incorpo-
rating scientific advancements, practical guidelines, and educational initiatives. As such,
this review started by presenting relevant scientific content tailored to conservation and
restoration professionals and disseminated in the format most common to scientists. The
main topic covered by the bibliographic research refers to greener approaches in conser-
vation, followed by the need to incorporate sustainability concepts and practices into the
education and guidance received by conservators, both for students and professionals.

The authors recognize the inherent limitations in keyword-based searches and the
limited selection of databases, which may have excluded relevant resources in the literature
not indexed in SCOPUS or the BCIN. Future studies could expand their scope to include
non-English publications to provide a more comprehensive understanding of global sus-
tainability practices in cultural heritage conservation or restoration. The gathered collection,
however, shows the areas presently receiving greater attention.

Feeding on these new approaches and advances are a series of organizations that
reunite, deconstruct, and make scientific content more accessible and easier to adopt using
different strategies of communication. As was the case with the bibliographic research, the
organizations and initiatives cited herein do not cover every source, as there are already
too many sources to cite here—and fortunately so. The divulgation of the Sustainability
Networks created by players such as ICON or AIC is fundamental in making these smaller
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agents visible, which is needed because they provide strong encouragement to those that
may deem themselves too small to make a change.

Overall, transitioning into a more sustainable field of conservation–restoration of
cultural heritage requires continuous education, accessible resources, and a collaborative
effort across the sector.
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