
Introduction

Genetically modified (GM) foods and crops have been with us for 
almost three decades now. Also called bioengineered foods, their 
safety, assessed through various scientific methods, showed no 
harm associated with their consumption. However, the debate on 
GM food safety lingers, and talks on labeling such GM products 
still abound. Information on GM food safety has not changed over 
the years.  On the other hand, GM food labeling policies across 
countries have drastically changed in the last 10 years or so. The 
information contained herein may help guide stakeholders in 
crafting their own regulations on GM food labeling or consider 
conducting studies to shed more light on the issues.

Beyond the Label:
Unpacking the Lessons of 
GM Food Labeling Policies

Policy Implications/Recommendations

• There is a consensus among international bodies and the National Academies of Science and 
Technology of most countries that GM foods are just as safe as other foods. Biosafety approvals 
granted for propagation, use as food/feed, or processing indicate safety for the environment, 
biodiversity, and human and animal health. 

• No international agreements, standards, or guidelines on GM food labeling exist. Although 
countries with GM food labeling guidelines were for consumer information and choice, testing and 
enforcement were either unsuccessful or still in the early stages.

• GM food labeling for consumer information and choice is a costly endeavor. Whether voluntary 
or mandatory, labeling may be conducted to disclose the GM food’s unique nutrition and quality 
content for consumer preference and nutritional needs.
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GM Food Safety and GM Food Labeling Over 
the Years (mid-1990s to present)

All regulated GM foods/feeds/crops undergo food safety 
assessments based on international standards such as the UN 
FAO/WHO CODEX Alimentarius. Thus, all GM food products 
are deemed safe for commercialization, consumption, and 
propagation.1, 2, 3 In the late 1990s, GM food labeling discussions 
started soon after GM foods were introduced in the market: 
mandatory labeling, voluntary labeling, negative or positive GM 
labeling, or no labeling.  
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By 2000, more than 40 countries adopted GM food labeling 
policies. Countries in North America, such as USA and Canada, 
follow voluntary labeling, while Australia, the European 
Union (EU), and ASEAN countries like Japan and China require 
mandatory labeling. Food producers, handlers, and retailers 
were required to disclose whether the targeted food products or 
the ingredients contained were derived from GM technology or 
materials. 

GM food labeling regulations showed disparities across countries, 
with differences in coverage of foods or food ingredients, the 
threshold for labeling GM ingredients varying from 0.9% to 5% 
(with China not using any threshold), and labels also differed in 
the labeling information.

A review of these labeling regulations eventually showed that 
all such approaches were not successful in providing consumer 
choice or consumer information, were costly (US$10-20 per 
capita per year), and countries failed to implement their own 
regulations in terms of standards, GM testing, certification, 
and enforcement.4,5,6 A study in the Philippines reported that 
mandatory labeling would result in a ~12% production cost 
increase, which translates to a 10% consumer price increase.7

Current Status of GMO Labeling: 2022 and 
Beyond    

Developed and Industrialized Countries or Continents  

After years of unsuccessfully drafting mandatory labeling bills 
from 2012 to 2014, the USA passed Public Law 114-216, named 
the “National Bioengineered Food Disclosure Standard,” on July 
29, 2016.8, 9  This law used the term bioengineered food, replacing 
the term GMO, and established standards for labeling GM foods. 
Compliance with this law mandating GM food labeling started on 
January 1, 2022. 

The law was clear in ruling that “bioengineered food shall not 
be treated as safer than, or not as safe as a non-bioengineered 
counterpart.”  The label does not indicate safety or nutrition but 
simply informs the consumer of the food’s ingredients. Labeling 
methods include text on packaging, a symbol that represents 
bioengineering, and an electronic or digital link for scanning for 
additional information.  At least 13 crops or foods in the USA now 
require BE labeling:  

In the USA, 70-80% of foods containing GMOs have been con-
sumed since the 1990s, but compliance with mandatory labeling 
only commenced in January 2022. The public debate on GMOs 
continues, where concerns include the effects of GMOs on human 
and animal health and the environment. Surveys showed a posi-
tive correlation between higher levels of education and positive 
perception of bioengineered foods and processes, and scientific 
sources being trusted more than other sources.10, 11  

The EU’s strict legislation on GMOs continues to regulate GMO 
technology from production, laboratory use, and introduction into 
the environment, including post-marketing surveillance and moni-
toring. The EU utilizes the precautionary principle in its GM food 
regulation. The threshold for mandatory labeling is >0.9% GMO 
per ingredient, but there are exemptions like food products from 
animals fed with GMOs such as meat, milk, and eggs.12 Consumer 
perceptions of GMOs in the EU vary significantly by country, highly 
negative in France, Luxembourg, Greece, and Austria, and more 
positive in the Netherlands, Belgium, Finland, and Sweden. By 2020, 
19 out of 27 members of the EU partially or completely banned 
GMOs,13 although a Eurobarometer survey showed that the level of 
concern about GM foods in Europe has declined from 67% in 2010 
to 27% in 2019.14 

Low to middle-income developing countries

China has considered biotechnology as a means to increase agricul-
tural productivity and food security.15 It built a complex structure 
for GMO development and commercialization, developed GMOs 
for greater pest and drought resistance, and approved the impor-
tation of selected varieties of GM corn and soybean after passing 
biosafety evaluations.16  In 2002, China required labeling and safety 
certifications for all GM imports, where regulations were overseen 
by a number of government agencies in agriculture, food and 
drug administration, environmental protection, and science and 
technology, among many others. Even after a massive information 
campaign by government agencies, consumer confidence in food 
safety went drastically down because of the Sanlu melamine pow-
der incidence, with people believing GMOs to be a form of bioter-
rorism.17 The GMO controversy rages on amidst people’s confusion. 

The Republic of South Africa, saddled with so much poverty, food 
insecurity, high inequity, and with a public health system under 
severe strain, sees bioengineering as a powerful tool to increase 
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Conclusions and Recommendations

Bioengineered foods, formerly referred to as GMOs, offer the promise of higher productivity and a more 
sustainable agri-food system. They have been around for the last 30 years, and those commercially 
available have passed international food safety and environmental assessments. Despite these positive 
outcomes, they remain controversial, particularly the regulation of GM food labeling. For GM food 
labeling, we need to find the best way to address gaps and issues considering country, cultural, trade, 
political, and even religious perspectives. Those countries that have shown higher acceptance rates of 
GMOs and have experienced best practices in dealing with biotech stakeholders could serve as models 
for others to put in place functional and acceptable regulations, whether for bioengineered products in 
general or GM food labeling in particular. It is in the interest of the lower- income populace that GMO 
food labeling be dealt with separately from food safety assessment.  International standards guide food 
safety assessment, but no GMO food labeling standard exists. Understanding the need for GM food 
labeling, considering its cost, complexity of implementation, and certification, for consumer information 
needs should be clarified. 

A sustained effort to inform, educate, and increase the level of understanding about bioengineering will 
pave the way for its acceptance and harnessing its full potential in addressing food productivity, food 
security, and sustainable agriculture without needing GM food labeling.   

productivity, ramp up exports, and assure food security. GM crops 
planted in the country include maize, cotton, and soybean since 
1997. There is no mandatory GMO labeling in South Africa. GM 
labeling applies only when allergens and human or animal proteins 
are present and when GM food differs significantly from a non-
GM equivalent.18  A review paper on five points to consider in the 
discussion of mandatory GMO labeling in Africa focuses on the 
assessment of ethics, consumer autonomy, costs, stigmatization, 
feasibility, and food security in agricultural biotechnology.19    
 
In the ASEAN region, there have been efforts from policymakers 
in the Philippine House of Representatives20, 21, 22 and Senate23, 24 to 
file bills on mandatory labeling of GM food, but none have been 
passed into law to be implemented. Thus, GM food labeling re-
mains to be voluntary in the country. In case a mandatory labeling 
law is implemented, production costs are expected to increase by 
12%, which might translate to a 10% rise in consumer prices.7

Thailand updated its implementation of GM food regulations in 
2022. The Ministry of  Public Health (MOPH) notification No. 432 
on labeling of GM foods went into force in December 2022, with 
the Thai FDA co-implementing these regulations. Packaged food 
products containing GMO ingredients equal to or >5% of the total 
weight must have a label as GMO. Thai FDA requires importers to 
display the food serial number and text specifying the GM product 
(e.g., corn or soybean). 25   
     

Discussion/Final Considerations

The foregoing review of the GM policy decisions across countries 
indicates that there are country-specific, scientific, or non-scientific 
issues, such as cultural, trade, political, or even religious perspec-
tives, which form the basis for such policy decisions. Countries look 
at both the positive and negative implications of GM food labeling 
but tend to dwell more on the negative aspects. In GM safety and 
labeling controversies, concerns are not so much about the science 
of GM foods but fear of the unknown. There are also issues about 
food scandals, mistrust in government authorities, industries, and 
monopoly by large companies versus the growth of small farmers. 
In any case, GM food safety and labeling should be dealt with sepa-
rately. International organizations provide guidance on food safety 
assessment, making it possible to commercialize food derived 
from GM technology for over three decades without any recorded 
lethal effects and, thus, are deemed safe. There is no internationally 
recognized standard on GM food labeling because of the many fac-
tors enumerated above, most of which are not associated with GM 
product development. It is important to address gaps in knowledge 
about the benefits versus risks of the technology so that GM food 
labeling will be appropriately addressed. Science and technology 
innovation must progress to benefit the whole society, most impor-
tantly, the marginalized. A clear balancing act may be difficult to do 
and would require discussion among all stakeholders: the general 
public or consumers, farmers, retailers, and manufacturers.     
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