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1.0 Why nations should phase down dental amalgam use  
 

Dental amalgam is a tooth filling material that is approximately 50% mercury, a highly polluting 

neurotoxin.  Nations around the world are working to phase down – and ultimately phase out – 

amalgam use, especially for the following reasons. 

 

1.1 Dental mercury pollution is significant  
 

Between 313 and 411 tonnes of mercury are consumed globally for use in amalgam each year, 

accounting for 10% of global mercury consumption. This makes amalgam among the largest 

consumer uses of mercury in the world, as shown in Figure 1.
1
 

 

 

Figure 1: Mercury Consumed Worldwide by Product (Average Tonnes Per Year) 

 

 
 

 

“A significant amount of mercury is estimated to be released to the environment from the use of 

dental amalgam,” according to the 2011 World Health Organization (WHO) report Future Use of 

Materials for Dental Restoration.
2
 Dental mercury enters the environment via many different 

pathways.  For example, dental mercury pollutes: 

 

•  AIR via human cremation, sewage sludge and waste incineration, and dental clinic emissions  

•  WATER via human waste disposal and dental clinic releases  

•  LAND via landfills, human burials, and fertilizers 

 

After amalgam enters the environment, certain microorganisms can change its 

elemental mercury into methylmercury, a highly toxic form of mercury that 

builds up in fish, shellfish, and people that eat fish. Methylmercury can 

damage children’s developing brains and nervous systems even before they 

are born.3 
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1.2 Mercury-free dental restorations are available 
 

Mercury-free dental restorations have been developed and studied for over fifty years.
4
  As a 

result, a wide variety of dental restorative materials are in use today; the characteristics of the 

most common are described in Figure 2. 

 

Figure 2: Dental Restorative Materials in Use Today 
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Mercury-free dental restorations, such as composites and glass ionomers, offer many advantages:  

 

• Environment-friendly: Composites and glass ionomers are mercury-free, and there is no 

evidence of environmental toxicity.
5
 

 

• Preserve teeth: The WHO report Future Use of Materials for Dental Restoration states that 

“Adhesive resin materials [like composite] allow for less tooth destruction and, as a result, a 

longer survival of the tooth itself.”
6
 In addition to preserving tooth structure, composites can 

strengthen and enhance biomechanical properties of the restored tooth.
7
 

 

• Prevent caries: Glass ionomers have properties that are known to help prevent tooth decay.
8
 

Composite placement can also incorporate preventive measures, including sealing of adjacent 

pits and tooth fissures.
9
 

 

• More accessible: Glass ionomers, used in atraumatic restorative treatment (ART), have 

proven valuable in certain clinical situations where they can be more accessible and less 

expensive than amalgam (for example, in communities without electricity).
10

 

 

• User-friendly: According to a 2012 report prepared for the 

European Commission, “it has been shown that the time needed to 

carry out a Hg-free [mercury-free] restoration has reduced 

significantly as dentists have gained more experience in the 

handling of Hg-free materials, so that there is currently no (or 

minor) time difference to perform Hg-free restorations compared 

to amalgam.”
11
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Because mercury-free dental restorations are increasingly effective, available, and affordable, a 

growing number of nations have already made significant progress in phasing down – and even 

phasing out – amalgam use, as Figure 3 shows.
12

 

 

 

Figure 3: Percentage (%) of Amalgam Versus Mercury-Free Fillings Used 

 

 
 

 

1.3 The Minamata Convention on Mercury requires the 

phase down of dental amalgam use 
 

The Minamata Convention on Mercury is a global treaty to protect 

human health and the environment from the adverse effects of mercury.  

The Convention requires each party to “phase down the use of dental 

amalgam.”  It also addresses amalgam in Annex A, where it can be 

amended later to set a phase-out date.
13
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2.0  Measures to phase down dental amalgam use 
 

The Minamata Convention lists measures to phase down amalgam use and instructs nations to 

undertake two or more of these measures. As nation-level experiences have shown, some 

measures are more effective and easier to implement than others.  Figure 4 presents five proven 

phase-down measures that correspond to the Minamata Convention’s measures and can be taken 

to effectively implement the Convention’s requirements.  

 

Figure 4: Phase-Down Measures to Implement the Minamata Convention  

 

Proven Phase-Down Measure Minamata Convention Measure Implemented 

 

1.  Set national objectives for 

minimizing amalgam use 

 

Setting national objectives aiming at minimizing its use 

(Annex A, Part II, ii) 

2.  Promote mercury-free 

dental restorations, 

including raising public 

awareness of amalgam’s 

mercury content  

Promoting the use of cost-effective and clinically effective 

mercury-free alternatives for dental restoration (Annex A, 

Part II, iii) 

 

Each Party shall, within its capabilities, promote and 

facilitate…provision to the public of available information 

on…the topics identified in paragraph 1 of Article 17 

(including information on technically and economically 

viable alternatives to mercury-added products) (Article 18) 

 

3.  Update dental school 

curricula to promote 

mercury-free dentistry 

 

Encouraging representative professional organizations and 

dental schools to educate and train dental professionals and 

students on the use of mercury-free dental restoration 

alternatives and on promoting best management practices 

(Annex A, Part II, v) 

 

4.  Modify insurance and 

government programs to 

favor mercury-free dentistry 

 

Discouraging insurance policies and programmes that favour 

dental amalgam use over mercury-free dental restoration 

(Annex A, Part II, vi) 

 

Encouraging insurance policies and programmes that favour 

the use of quality alternatives to dental amalgam for dental 

restoration (Annex A, Part II, vii) 

 

5.  End amalgam use in 

children and pregnant 

women  

 

Promoting the use of cost-effective and clinically effective 

mercury-free alternatives for dental restoration (Annex A, 

Part II, iii) 

 

Implementation of these amalgam phase-down measures in a cost-effective manner is explained 

in more detail in the following pages. 
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How to implement this amalgam phase-down measure 
 
Nations can set objectives for minimizing amalgam use by following these key steps: 
 
� Engage stakeholders:  To obtain input from a variety of perspectives, consult stakeholders 

including dentists who do not use amalgam, dentists who do still use amalgam, dental patient 
groups, and environmental organizations, among others.  This consultation can take many 
forms, such as meetings, workshops, public hearings, interviews, questionnaires, or written 
comments. 

� Establish baseline amalgam usage data:  To learn how much amalgam is currently used, 
nations can (1) determine the average amount of amalgam used per year by one dentist and 
then multiple that amount times the number of dentists in the nation or (2) ask amalgam 
manufacturers or distributors to report how much amalgam they sell in the nation annually.  

� Set goals: To ensure steady progress, nations can set both long-term goals and short-term 
goals.  For example, the long-term goal could be to phase out amalgam use completely, but a 
short-term goal might be to reduce amalgam use by 25% each year or end its use in children 
and pregnant women by a date certain.  

� Develop a plan: To achieve the above goals, nations can develop plans of action that define 
the amalgam phase-down strategies best suited to their needs, abilities, and domestic 
circumstances.  

� Announce goals and plan:  To increase cooperation and support from stakeholders, nations can 
publicly announce (via press releases and other strategies) their commitment to minimizing 
amalgam use. 

� Track progress: To determine amalgam use reductions over time, it is important to continue 
tracking the amount of amalgam used at regular intervals. 

 

 

 

 

2.1 Set national objectives for minimizing amalgam use 
 

Establishing national objectives is an important step many nations have taken to phase down or phase 

out amalgam use.  For example: 

 

• Sweden: The government first announced its goal to phase out amalgam use. Then as Sweden 

progressed toward this goal, the objectives and strategies used to achieve it were refined with 

input from stakeholders – including a large number of companies, industrial and trade 

associations, research institutes, non-governmental organizations (NGOs), and public authorities.  

They were reached via questionnaires, individual contacts, meetings, study visits, and the 

opportunity to comment on a draft report of the findings.14  Sweden phased out amalgam use in 

children and young people in 2009 and phased out amalgam use generally by 2012.15 
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How to implement this amalgam phase-down measure 
 
Nations can raise public awareness about amalgam’s mercury content and promote mercury-free 
dental restorations with a variety of low-cost communication strategies*, such as: 
 
� Mass media: Conduct outreach through press releases, television, radio, and news articles. 

� Brochures: Distribute brochures to patients at dental clinics and government-run healthcare 
facilities. 

� Consent forms: Require dentists to obtain a patient signature on a consent form before placing 
amalgam. 

� Posters: Develop posters or signs promoting mercury-free dentistry and post them at dental 
clinics and government-run healthcare facilities where the public can see them. 

� Online: Provide more detailed information for the public on government websites.  

 
 

*Whatever communication strategy a nation chooses, it is important to convey these basic facts: 
(1) amalgam is approximately 50% mercury; (2) mercury can have significant negative effects on 
human health and the environment; (3) the Minamata Convention on Mercury requires the phase 
down of amalgam use; and (4) ask for mercury-free dental restorations.   
 

2.2 Promote mercury-free dental restorations, 

including raising public awareness of amalgam’s 

mercury content 
 
Raising public awareness about amalgam’s mercury content and mercury-free dental restorations can 

phase down amalgam use.  As a Zogby International poll shows, 76% of dental patients do not know 

that amalgam is primarily mercury.  Many people even believe amalgam is mainly silver because it is 

frequently marketed as “silver fillings.”  However, once told that amalgam contains mercury, over 

75% of dental patients choose mercury-free dental restorations.16 Nations that phased down or phased 

out amalgam use cite high public awareness as an important factor in their success.  For example: 

 

• Sweden: The Swedish Chemicals Agency (KEMI) named “High awareness of the environmental 

and health risks of mercury among patients” as one of the “most important explanations” for that 

nation’s ability to phase out amalgam use.17 

 

• Norway: A report for Norway’s Climate and Pollution Agency explains, “The substitution of 

dental amalgam started as a result of public awareness and guidelines from the health authorities 

before the general ban on mercury in products was introduced by the environmental 

authorities.”18 

 

• Denmark: In Denmark, the government explains “patients ask for alternatives due to public 

awareness.”19  
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How to implement this amalgam phase-down measure 
 
Nations can direct dental schools – especially government-funded dental schools – to update their 
curricula by instructing them to implement the following steps: 

 
� Inform students that amalgam is a major source of mercury pollution in the air, water, and 

land. 

� Explain the benefits of using mercury-free dental restorations, including how they preserve 
tooth structure consistent with the principles of minimally-invasive dentistry and reduce 
environmental health impacts. 

� Emphasize training in the use of mercury-free dental restorations and techniques, including 
atraumatic restorative treatment (ART).  

 
� Require competency exams only for mercury-free dental restorations.  

� Set a date to end amalgam use in dental school clinics.  
 

� Establish a date to end amalgam instruction in the classroom. 

 

2.3 Update dental school curricula to promote 

  mercury-free dentistry 
 

Updating dental school curricula can help phase down amalgam use. Many dental schools still 

teach amalgam first and then provide instruction on mercury-free dental restorations later.  

Consequently, dentists tend to rely on amalgam, especially in posterior teeth (back teeth).  As a 

2011 study explains, “The risk in providing instruction in amalgam placement techniques before 

posterior resin-based composite placement techniques is that students base their approach to 

operative dentistry on outdated principles.”
20

 However, in many nations where dental schools 

give preference to mercury-free dental restorations, amalgam use has been phased down or 

phased out.  For example: 

 

• Japan: 93% of dental schools in Japan are reported to teach the use of mercury-free dental 

restorations as preferable to amalgam.
21
 

 

• Netherlands: Dental schools in the Netherlands are reportedly phasing out instruction on 

amalgam use.
22

 

 

• Sweden: By the early 2000s, dental schools in Sweden provided instruction on mercury-free 

fillings first while amalgam instruction was only a small – and mostly theoretical – part of 

the training later.
23
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How to implement this amalgam phase-down measure 
 

Nations can modify government programs and insurance schemes to favor mercury-free dental 
restorations by utilizing the following strategies:  

 

� End the future purchase of amalgam for use in government-run healthcare facilities and 
programs.  Mercury-free dental restorations should be purchased instead. 

� Limit amalgam use in government-run healthcare facilities and programs. For example, nations 
can prohibit these facilities and programs from using amalgam in children and pregnant women 
or restrict their amalgam use to permanent teeth only.  

� Phase out financial support for amalgam via national insurance programs and government 
employee insurance policies, while phasing in financial support for mercury-free dental 
restorations. 

 
� Instruct insurance companies to revise their policies to give preference to mercury-free dental 

restorations.  
 

� Collaborate with dental suppliers to ensure adequate supply of mercury-free dental 
restorations. 

 

 

2.4 Modify insurance and government programs to 

favor mercury-free dentistry 

 

Modifying government programs and insurance schemes to favor mercury-free dentistry is 

proven to help phase down amalgam use.  “Many insurance companies have traditionally only 

covered the cost of amalgam fillings, for marginal price reasons,” according to an advisory note 

from the United Nations Environmental Programme. “However, the full long-term 

environmental cost burden is not reflected in these price differences.”
24

 As the WHO report 

Future Use of Materials for Dental Restoration states, “existing or planned third-party payment 

systems must consider reimbursement schemes incorporating dental care which make use of 

materials alternative to dental amalgam.”
25

 Many nations that phased down or phased out 

amalgam use took steps to modify government programs and insurance schemes.  For example:  

 

• Sweden: In 1999, the Swedish Parliament decided that no financial support should be given 

for amalgam via the national dental insurance.
26

 

 

• Mongolia: In 2011, the government ordered a ban on further procurement of amalgam and 

authorized directors of city and provincial health care departments and managers of health 

care organizations to take measures to reduce amalgam and replace it with mercury-free 

alternatives.
27
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How to implement this amalgam phase-down measure 
 
Nations can employ many strategies to end amalgam use in children and pregnant women, 
including:  
 
� Caution parents and pregnant women: Develop posters, distribute brochures, require consent 

forms, post notices on government websites, issue press releases, and collaborate with 
healthcare providers and civil society to caution parents and pregnant women against amalgam 
use.   

� Advise dentists: Send notifications to dentists, advising them against amalgam use in children 
and pregnant women. 

� Require labeling precautions: Require manufacturers to label their products with a precaution 
against the use of amalgam in children and pregnant women. 

� Prohibit in milk teeth: Prohibit the use of amalgam in children’s milk teeth.  

� Prohibit in government facilities: Prohibit the use of amalgam in children and pregnant 
women in government-run facilities and programs.  

� Set a phase-out date: Announce a date for phasing out amalgam use in children and pregnant 
women nationwide. 

 

2.5 End amalgam use in children and pregnant women 
 

Consistent with the precautionary principle, ending amalgam use in children and pregnant women 

starts to phase down amalgam use immediately. Some amalgam manufacturers warn that amalgam is 

“Not suitable for use in children and during pregnancy.”28 As the WHO report Future Use of 

Materials for Dental Restoration says, “Alternative restorative materials of sufficient quality are 

available for use in the deciduous dentition of children.”
29

 (Children are more likely to lose their milk 

teeth, also called deciduous teeth, before any dental restoration fails.) Many nations already have 

policies that discourage, restrict, or prohibit the use of amalgam in children, pregnant women, and 

other sensitive populations. For example:  

 

• Sweden: As Sweden’s KEMI explains, one of its most important phase-down measures was “to 

phase out use of amalgam in children and young people.”30 Amalgam use was prohibited in 

children and youth by 2009, in advance of the general phase out of amalgam use in Sweden.31 

 

• Denmark: Denmark does not permit amalgam use in children’s milk teeth, among other 

restrictions.32 

 

• Germany: In 1994, Germany required amalgam suppliers to amend their instructions to include 

a precaution against amalgam use in children and women of childbearing age.33 According to a 

report prepared for the European Commission, Germany now recommends “not to use dental 

amalgam on children, pregnant and nursing women, people with kidney problems, when in 

contact with other metals, such as braces, and in people with mercury sensitivity.”34 
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Figure 5: The Many Pathways of Amalgam into the Environment 

 

 

 

3.0 Costs and challenges of managing dental mercury       

pollution  
 

After amalgam is in circulation, it is difficult to control and often cost-prohibitive for nations to 

capture all dental mercury releases, particularly from cremation. Furthermore, end-of-pipeline 

waste control measures will not phase down amalgam use, which the Minamata Convention 

requires. Before implementing costly amalgam pollution control measures, the following points 

should be considered: 
 

• First, an amalgam separator (a device installed to capture mercury from dental clinic 

wastewater) is not sufficient to address the whole range of mercury releases from the amalgam 

life cycle, as shown above in Figure 5.
35

  For example, separators do not address dental clinic 

air emissions, dental waste disposal, human waste, cremation, and burial – all of which can 

pollute the environment with dental mercury. Dentists who do not understand this might 

actually increase their amalgam use because they incorrectly believe that separators are 

sufficient to prevent all dental mercury pollution. 

 

Source: Swedish Chemicals Agency, 2007 Burial 



                                                                                     Toward Mercury-Free Dentistry   / 13 

 

• Second, separators are often not voluntarily installed and properly 

maintained even in developed nations.
36

 Where separators are 

required, it falls on governments to pay the high costs of trying to 

adopt and enforce regulations and ensure proper maintenance, 

including the cost of awareness-raising and inspections at dental 

clinics.  For example, a 2012 study for the European Commission 

calculated that ensuring separator installation and proper 

maintenance would take approximately 35,000 hours annually in 

the EU-27 and 1 million euros per year in labor cost for public 

authorities.
37

   
 

• Third, outside of several nations primarily in the European Union, few nations have installed 

pollution control devices on crematoria because it is so cost-prohibitive and often financially 

infeasible. It is also important to note that mercury releases from this sector are rising rapidly 

around the world due to the increasing rate of cremation (particularly in cities that are 

running out of space for burials) and the growing percentage of amalgam retained in the teeth 

of the deceased when they are cremated.  

 

• Finally, in many nations, neither waste management infrastructure nor budget allocations are 

in place to cover the cost of managing the many release pathways of dental mercury pollution 

listed in Figure 6. In addition, there is no capacity currently available for environmentally-

sound permanent disposal of dental mercury in most locations.   

 

 

Figure 6: Release Pathways of Dental Mercury (Metric Tonnes Per Year) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In light of the above considerations, it may pay to heed the old adage “an ounce of prevention is 

worth a pound of cure.”  Therefore, the most sustainable long-term solution to dental mercury 

pollution is not to just install pollution control devices or implement collection programs in 

perpetuity.  Consistent with the Minamata Convention, the most cost-effective, health-protective, 

and environmentally-sound practice is to phase down – and ultimately phase out – amalgam use. 
 

 

 

Major releases/pathways Mercury 

Atmosphere 50-70 

Surface water 35-45 

Groundwater 20-25 

Soil 75-100 

Recycling of dental amalgam 40-50 

Sequestered, secure disposal 40-50 

Total 260-340 

Source: UNEP  
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