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Genetically modified (GM) crops are often judged 
differently in public debate than in the field. Public 
perceptions and regulatory responses vary widely across 
countries, yet the empirical evidence points in a more 
consistent direction. GM crops tend to improve farm 
performance by reducing pest and weed losses, 
especially through insect-resistant and herbicide-tolerant 
traits (Klümper and Qaim, 2014; FAO, 2022). This gap 
between perception and productivity helps explain why 
adoption has advanced rapidly in some countries and 
remained limited in others. It also raises an important 
question at a time of persistent global food insecurity, 
with 673 million people facing hunger and nearly 2.3 
billion experiencing moderate or severe food insecurity 
in 2024 (FAO et al., 2025). Against this backdrop, the 
discussion that follows compares cross-country 
differences in perceptions of GM crops and reviews the 
evidence on the productivity gains associated with their 
adoption across major commodities. 
 
GM crops have expanded the tools that farmers can use 
to protect yields, but their effects are more complex than 
simple reductions in chemical use. Insect-resistant traits 
can reduce insecticide applications, while herbicide-
tolerant traits have changed herbicide use patterns in 
ways that vary across crops and over time. Evidence 
from US maize and soybean crops shows 
heterogeneous effects of pesticide use and toxicity, with 
some early benefits dissipating as weed resistance 
became more important (Perry et al., 2016; Lee, 
Moschini, and Perry, 2023). These findings suggest that 
GM crop impacts should be evaluated in terms of yield 
effects, pesticide use, toxicity, resistance, and 
management practices. 
 
Since the commercial introduction of GM seeds in 1996, 
adoption has followed different paths across countries. 
In the United States and in parts of Asia, Africa, and 
Latin America, approval for cultivation opened the door 
to rapid adoption by farmers, supported by expectations  

 
 
of improved pest control, more effective crop 
management, and stronger productivity performance. 
Qaim (2016) describes how these anticipated benefits 
helped spread GM technologies. In contrast, the United 
Kingdom and the European Union adopted a more 
precautionary regulatory stance, continuing to restrict 
commercial cultivation even while permitting imports for 
animal feed and food processing, subject to strict 
approval and labeling requirements set by the European 
Commission (2025b) and the Food Standards Agency 
(2025). 
 
This regulatory asymmetry reflects differences in 
regulatory design, public concerns, and political 
resistance in shaping policy decisions. Much of the 
opposition to GM crops has centered on perceived risks 
to human health, biosafety, the environment, and trust in 
regulatory institutions. These concerns cannot be 
answered solely by evidence on farm-level productivity. 
At the same time, evidence on crop performance 
remains important because regulatory restrictions and 
social resistance can limit access to technologies that 
reduce pest and weed losses, improve crop 
management, and affect farm income. Qaim (2016) and 
Hansen and Wingender (2023) highlight the costs of 
delayed or constrained adoption, arguing that the 
benefits of GM technology have been unevenly realized 
across countries. The purpose of this article is therefore 
not to treat public skepticism as a simple 
misunderstanding of agronomic evidence. Instead, the 
article examines how public perceptions, regulatory 
choices, and expected farm-level benefits jointly shape 
the extent to which GM crop technologies are adopted 
and the extent to which their documented benefits are 
realized across countries. The discussion that follows 
first reviews cross-country differences in perception and 
acceptance, then turns to the evidence on productivity 
and crop management outcomes across major 
commodities. 
 

JEL Classifications: Q12, Q16, Q18 
Keywords: agricultural biotechnology; farmer adoption; GM crops; productivity gains; public perception 
DOI: 10.22004/ag.econ.370409 

VOLUME 41  QUARTER 3 



Choices Magazine 2 
A publication of the Agricultural & Applied Economics Association 

Public Perception and Social Acceptance 
Shape GM Crop Adoption 

Scientific safety assessments, public acceptance, and 
regulatory decisions all shape the expansion of GM 
technology. Consumer attitudes matter because they 
influence market demand, political pressure, and the 
regulatory environment in which GM crops are approved 
or restricted. Acceptance also depends on more than 
technical knowledge. It is shaped by how the technology 
is framed and communicated, by individual values, by 
trust in institutions and technology, and by perceptions of 
health and environmental risk (Bearth, Drummond Otten, 
and Cohen, 2024; Paleologo et al., 2024). Survey 
evidence from multiple regions shows that attitudes 
toward GM foods differ substantially across countries 
and over time, suggesting that public acceptance is 
neither uniform nor fixed. 
 
Many GM crops deliver benefits first at the farm level, 
much like mechanization, fertilizers, pesticides, 
herbicides, and conventional breeding. GM crops differ 
in that consumers often associate them with food safety, 
environmental risks, seed market concentration, and 
uncertainty about long-term effects (Moschini, 2010; 
Bearth, Drummond Otten, and Cohen, 2024; Paleologo  
et al., 2024). As Figure 1 shows, much crop production  
 

is used for animal feed and biofuels rather than direct 
consumption, so some benefits reach consumers 
indirectly through lower feed costs, more stable supply 
chains, or improved production efficiency. Acceptance, 
therefore, depends on how consumers and regulators 
weigh perceived risks, trust institutions, and evaluate 
who benefits most. 
 
The cross-country evidence summarized in Figure 2 
reflects this uneven landscape. In several African and 
Asian countries, recent studies report moderate to 
relatively high levels of acceptance, especially when the 
benefits of GM crops are clearly communicated. In 
contrast, public opinion in parts of Europe and North 
America has historically been more skeptical, often 
shaped by concerns about health and environmental 
risks and by limited trust in regulatory institutions. At the 
same time, recent survey results in some countries 
indicate shifting attitudes, particularly toward newer 
genome-editing techniques, suggesting that public views 
can evolve as technologies and public debates change. 
Taken together, these patterns underscore a central 
theme of the GM discussion. Public perceptions of GM 
crops remain deeply uneven across countries, even as 
the productivity evidence points in a more consistent 
direction. 
 
 

 

Figure 1. Global End Uses of Major Agricultural Crops 

 
 
Notes: The figure reports the global allocation of major crops across end uses, including food, animal feed, biofuel, 
and other uses. Values are expressed in million tons. “Crush” denotes the processing of oilseeds into vegetable oil 
and protein meal. 
 

Source: Authors’ illustration using data from OECD-FAO Agricultural Outlook and the FAO supply-use balance 
information. 
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Where GM Crops Deliver Productivity 
Gains 
Evidence on GM crop productivity points to a broad but 
uneven pattern across major commodities. In many 
settings, GM traits have improved realized yields by 
reducing losses from insects, weeds, and other 
production stresses. The size of these gains, however, 
varies by crop, trait, location, pest pressure, weed 
pressure, and management conditions. These effects 
can also change over time as pest and weed populations  
adapt, potentially reducing early gains and requiring 
more complex resistance management. The estimates 
summarized below should therefore be read as selected 
evidence on the main channels through which GM crops 
affect farm performance, not as directly comparable 
effects across crops or production systems. Much of that 
advantage comes from the two traits that have defined 
commercial GM adoption: insect resistance and 
herbicide tolerance. Figure 3 shows how central these 
traits have become in practice. In the United States, 
herbicide-tolerant soybeans expanded especially 
quickly, reaching near-complete adoption by the mid-
2000s, while herbicide-tolerant cotton followed a similar, 
though somewhat slower, trajectory. Adoption of insect-
resistant traits was more gradual, with steady gains in 
cotton and a sharper rise in corn after the mid-2000s. 
Over time, stacked varieties that combine both traits 
became increasingly common, reinforcing the 
importance of pest and weed control in the spread of GM 
crop technologies. 

 
That pattern also helps explain the source of the 
productivity gains. Rather than raising the biological yield 
ceiling, GM traits tend to improve performance by 
reducing avoidable losses under field conditions. Figure 
4 provides a common framework for organizing these 
effects across crops by summarizing selected estimates 
from the empirical literature on pest, weed, and yield 
losses in GM and non-GM systems. These estimates are 
not directly comparable across crops or studies; rather, 
they illustrate how GM traits can affect realized yields by 
reducing losses under production conditions. In 
particular, the soybean yield estimate should be 
interpreted with caution because the literature on 
herbicide-tolerant soybeans includes evidence of limited 
yield effects and possible yield drag in some settings. 
Taken together, these estimates show that the 
productivity contribution of GM crops lies mainly in 
limiting insect damage and improving weed control, 
thereby narrowing the gap between potential and 
realized yields. The crop-specific discussion that follows 
uses this framework to examine how those effects 
appear in soybeans, corn, cotton, wheat, and sugarcane. 
 

Soybeans 

Few crops connect farm productivity to the wider food 
system as directly as soybeans. Soybeans are a major 
source of protein and vegetable oil and rank among the 
most widely traded agricultural commodities worldwide 
(Martignone et al., 2024). They also play a central role in 
animal feed, supporting the production of meat, dairy,  

 

Figure 2. Global Public Perceptions of GM Foods 

 
 
Notes: Categories reflect general consumer attitudes toward GM foods based on survey evidence. Percentages 
shown correspond to selected country-specific findings and are intended for illustrative comparison. Results are not 
strictly comparable across countries due to differences in survey design, question wording, and sample 
characteristics.  
 

Source: Authors’ illustration using selected data sources in Appendix Table A.1. 
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and poultry products that are integral to modern diets 
(OECD-FAO, 2023). For that reason, changes in 
soybean productivity do not stay at the farm level. When 
yields fall, the effects can move quickly through feed 
markets, raise production costs in the livestock sector, 
and add pressure on consumer prices and broader 
market stability (OECD-FAO, 2023). When productivity 
improves, the benefits likewise extend beyond soybean 
producers by easing supply pressures and supporting 
more stable food and feed systems (Qaim, 2016; Voora 
et al., 2024). 
 
GM soybean adoption has been shaped largely by its 
role in reducing avoidable losses from weeds and pests. 
Weed pressure remains one of the biggest constraints 
on soybean productivity, with average yield losses 
estimated at 52.1% in the absence of effective control 
(Soltani et al., 2017). Herbicide-tolerant soybean 
systems can improve weed control and simplify crop 
management, with weed control levels often 
approaching 90% under effective management and 
leaving relatively limited damage in production fields 
(Kumar and Jha, 2015). Insect-resistant traits can also 
reduce pest-related losses, helping to keep damage in 
GM soybeans closer to 10% than to 15% in non-GM 
systems (Horikoshi et al., 2021). These management 
benefits, however, should not be interpreted as a  

 
uniform yield advantage. The evidence for soybeans is 
more mixed than for some other GM crops, especially for 
herbicide-tolerant and Roundup Ready soybeans. Xu et 
al. (2013), for example, find that genetically engineered 
varieties increased realized yields in corn but not in 
soybeans, using US county-level yield data. Brookes 
and Barfoot (2018) report an average yield gain of 9.2% 
for GM soybeans across major producing countries, but 
this estimate should be interpreted as an average across 
different production settings rather than as evidence of a 
consistent yield premium across all soybean systems. 
Together, the evidence suggests that the main 
contribution of GM soybeans lies less in raising yield 
potential and more in improving weed and pest 
management, reducing losses under specific production 
conditions, and supporting more predictable crop 
management. 
 

Corn 

Corn matters to food security and market stability 
because it is used as food, animal feed, and an industrial 
input (Shiferaw et al., 2011; Erenstein Jaleta, and 
Sonder, 2022). Yield shortfalls can tighten supplies, 
raise feed costs, and amplify price volatility, while 
stronger yields support more reliable food availability 
(Zelingher, Makowski, and Brunelle, 2021; Qaim, 2017). 
GM corn has become an important part of that story by  

 

Figure 3. Adoption of GM Traits in Major US Crops, 2000–2025 

 
 
Notes: The figure reports the share of planted acreage in the United States using genetically modified crop varieties 
from 2000 to 2025. HT denotes herbicide-tolerant traits, and Bt denotes insect-resistant traits derived from Bacillus 
thuringiensis. 
 
Source: Authors’ illustration using data from the USDA Economic Research Service and National Agricultural 
Statistics Service. 



Choices Magazine 5 
A publication of the Agricultural & Applied Economics Association 

 
helping farmers reduce losses from some of the crop’s 
most persistent production constraints. Insect-resistant 
corn has been associated with substantial reductions in 
pest-related damage and with average yield gains of 
about 10% relative to non-GM systems (Oerke, 2006; 
Pellegrino et al., 2018). Weed pressure also remains a 
major source of yield loss, with uncontrolled weeds 
reducing corn yields by about 50% on average (Soltani 
et al., 2016). Herbicide-tolerant corn helps limit those 
losses by improving weed control and reducing damage  

 
to roughly 10% under effective management 
(Leguizamon, Acciaresi, and Guiamet, 2019). As in other 
crops, the main contribution of GM corn lies less in 
raising maximum yield potential than in protecting 
realized yields under field conditions. Those gains 
extend beyond corn producers themselves, as more 
stable corn supplies help lower feed costs, improve food 
affordability, and strengthen the resilience of 
interconnected food and livestock systems (Brookes and 
Barfoot, 2018). 

 

(a) Weed Yield Effect 

 

(b) Pest Yield Effect 

 
 

 

Figure 4. Pest and Weed Yield Losses and Yield Gains Across Major GM and Non-GM Crops 

 

 
 
Notes: The figure summarizes representative percentage estimates of pest losses, weed losses, and yield gains 
reported in the literature for major GM and non-GM crops. Negative values indicate yield losses due to pest damage 
and weed competition, while positive values indicate yield gains associated with GM adoption. GM values reflect 
insect-resistant and herbicide-tolerant technologies. Because estimates are drawn from different studies and 
production contexts, they are not strictly comparable. Blank entries indicate unavailable traits or missing comparable 
evidence. In wheat, yield gains primarily reflect drought-tolerant GM traits. Detailed sources are provided in Appendix 
Table A.2. 
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Cotton 
Because cotton is a major cash crop in many low- and 
middle-income countries, productivity shocks often spill 
beyond the field into household incomes, rural 
employment, and local economic stability (Amrouk and 
Palmeri, 2021; Kathage and Qaim, 2012). That 
dependence makes yield losses especially costly for 
farmers, particularly in systems where pest pressure is 
high and input decisions are closely tied to expected 
returns. Because the crop is highly exposed to insect 
pressure, yield losses can quickly turn into income 
losses for farmers. In conventional systems, pest-related 
damage can exceed 28% of potential yield, underscoring 
the extent to which cotton performance depends on 
effective crop protection (Oerke, 2006; Rawal, Dahiya, 
and Kumar, 2018). Weed pressure adds to that 
challenge, with potential yield losses estimated at 35% in 
the absence of effective control (Oerke, 2006). In this 
setting, productivity gains in cotton affect more than 
output; they also support the economic stability of 
farming households and rural communities. 
 
GM cotton has become important largely because it 
helps reduce these avoidable losses. Insect-resistant 
cotton has been associated with average yield gains of 
around 25%, reductions in pesticide applications of 
about 50%, and reductions in pest-related damage 
exceeding 90% under field conditions (Qaim and 
Zilberman, 2003; Carpenter, 2010; Krishna and Qaim, 
2012; Kouser and Qaim, 2013; Rawal, Dahiya, and 
Kumar, 2018). Herbicide-tolerant cotton likewise 
improves weed control, reaching up to 98% control in 
field trials and helping narrow yield gaps under 
production conditions (Chinnusamy, Chinnagounder, 
and Krishnan, 2013). As with other GM crops, the main 
contribution of these traits lies less in raising the crop’s 
biological yield potential than in protecting realized yields 
against pest and weed pressure. In cotton, these gains 
improve farm performance while helping producers 
remain competitive in markets shaped by global textile 
demand and policy conditions (Amrouk and Palmeri, 
2021). 
 

Wheat 
Wheat presents a different case from soybeans, corn, 
and cotton. It has the largest planted area of any crop in 
the world and remains central to global diets, yet 
production is highly exposed to climate variability and 
persistent yield instability (Trnka et al., 2014; Shewry 
and Hey, 2015). Because wheat underpins a wide range 
of staple foods, disruptions in production can carry broad 
consequences for food availability and prices. That 
challenge is likely to grow as demand for wheat 
continues to rise, especially in Asia, where population 
growth, urbanization, and changing consumption 
patterns are expected to intensify pressure on supply 
(Erenstein et al., 2022). In this setting, interest in wheat 
improvement has focused on raising yields and on 
reducing losses under stressful production conditions. 
 

Recent work on GM wheat reflects that shift. One of the 
most notable developments is drought-tolerant wheat 
designed for water-limited environments. Field trials in 
Argentina report average yield gains of about 6%, rising 
to as much as 16% under drought and high-temperature 
stress (Gupta, 2024). The variety has since been 
authorized for food and feed use in several countries, 
and the United States has joined Brazil, Argentina, and 
Paraguay in allowing its cultivation, widening the scope 
for potential adoption (Polansek and Ingwersen, 2024). 
At the same time, wheat also illustrates the limits of GM 
diffusion. Herbicide-tolerant wheat was developed to 
improve weed management but was never 
commercialized because of export market concerns 
(Cowan, 2014), even though weed interference can 
reduce yields by more than 20% in the absence of 
effective control (Flessner et al., 2021). Insect pests 
account for an additional 9.3% of global wheat yield 
losses, yet insect resistance in wheat still comes mainly 
from conventional breeding rather than genetically 
engineered traits (Tadesse et al., 2021). Therefore, 
wheat stands out as a case in which the potential role of 
biotechnology is increasingly visible, yet commercial 
adoption remains limited despite rising demand and 
ongoing production risks. 
 

Sugarcane 

Sugarcane is the world’s dominant sugar crop, with 
global production exceeding 1.6 billion tons since 2010 
and surpassing 2 billion tons for the first time in 2023 
(FAO, 2023). Its importance extends well beyond its 
production volume. Sugarcane supplies most of the 
sugar consumed worldwide and serves as a major 
feedstock for biofuel production, linking its performance 
to both food and energy markets (OECD-FAO, 2023; 
Malik et al., 2024). Yet improving sugarcane productivity 
remains difficult. Conventional breeding is constrained 
by the crop’s complex genome and limited natural 
resistance to major pests, making biotechnology an 
increasingly relevant option for crop improvement 
(Dessoky et al., 2020). 
 
Much of that interest reflects the scale of avoidable 
losses in sugarcane production. Insect pests affect 
roughly 40% of crops each year and can reduce yields 
by up to 25% (Li et al., 2016). Evidence from GM 
sugarcane lines shows that stem damage can be 
reduced to around 13%, compared with substantially 
higher levels in conventional varieties, indicating 
stronger protection against key pests (Gao et al., 2016). 
Weed pressure adds another major source of yield loss. 
Weed infestation is widely regarded as one of the most 
serious constraints in sugarcane production, with 
potential losses reaching about 40% depending on 
infestation intensity (Suganthi, Muthukrishnan, and 
Chinnusamy, 2019). These pressures help explain the 
growing interest in herbicide-tolerant sugarcane, even 
though such varieties are not yet commercially available 
(Chandraleka et al., 2025; Wang et al., 2017). As with 
the other crops discussed here, GM traits in sugarcane 
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primarily reduce losses that limit realized yields rather 
than raise the crop’s biological yield ceiling. 
 

Conclusion 

Public perceptions of GM crops continue to differ widely 
across countries, while the productivity evidence points 
to a clearer farm-level pattern. Across the major crops 
reviewed here, GM traits have often helped farmers 
reduce pest and weed losses, narrow yield gaps, and 
improve realized performance. Their main contribution 
lies in protecting yields under the production conditions 
farmers face rather than in raising the biological yield 
ceiling. The size and durability of these benefits, 
however, can change over time as pest and weed 
resistance develops, pesticide use patterns shift, and 
management practices adapt. Recognizing this helps 
place the debate on firmer ground. GM crops should not 
be evaluated by broad claims about biotechnology or by 
productivity effects alone, but by their practical role in 
reducing avoidable losses, stabilizing output, and 
shaping farm management over time. 
 
Uneven adoption is better understood as the result of 
several forces operating together. Public concerns about 
health, biosafety, and environmental risk shape political 
pressure and regulatory choices. Trust in regulatory 
institutions, market access concerns, and differences in 
national policy also affect whether GM crops are 
approved and adopted. At the same time, expected  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

farm-level benefits influence farmer demand where 
cultivation is permitted. In countries where regulatory 
frameworks have allowed cultivation and expected 
management gains are large, farmers have often 
adopted GM crops rapidly. Elsewhere, adoption has 
been slowed or blocked even when evidence suggests 
that farm-level benefits may be available. The global 
debate over GM crops is therefore about more than 
productivity, safety, or consumer acceptance. It is about 
how societies weigh perceived risks, regulatory 
uncertainty, market concerns, and the economic and 
agronomic costs of delayed or forgone adoption.  
 
For policymakers, these findings underscore the 
importance of regulatory approaches grounded in 
scientific evidence and a clear assessment of tradeoffs. 
Where the public debate remains disconnected from 
observed farm-level outcomes, policies may end up 
limiting access to technologies that can support 
productivity growth, reduce chemical input use, and 
strengthen resilience under increasing biological and 
environmental stress. For agricultural economists, the 
evidence also points to the need for continued work on 
the links between public perception, regulation, and 
technology adoption. A better understanding of these 
interactions will be essential for evaluating the future of 
existing GM crops and the potential role of newer 
biotechnologies in addressing food system challenges in 
the years ahead. 
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Appendix Table A.1. Public Perception of GM Foods Across Selected Countries. 

 
Country/Region General Attitude Key Findings Source 

Australia/New 
Zealand 

Cautious 30% supportive, 30% 
neutral, and 40% 
opposed. 

FSANZ (2022) 

Brazil Moderately 
Favorable 

47% would buy GM foods; 
40% would not; 13% 
undecided 

de Castro (2016) 

Canada Cautious 62% prefer non-GM 
foods; 39% believe GM 
foods are unsafe 

Spök et al. (2022) 

China Strongly Negative 12% supportive, 41% 
neutral, 47% opposed 

Cui and Shoemaker 
(2018) 

European Union Cautious Concern about GMs fell 
from 66% (2010) to 25% 
(2025) 

European Commission 
(2010, 2025a) 

Ghana Favorable GM options preferred in 
65% of choice evaluations 

Owusu-Amoah et al. 
(2022) 

India Cautious 58% believe GM foods 
are unsafe; 26% safe 

Pew Research Center 
(2020) 

Japan Cautious 33.6% are willing to 
consume GM vegetables 

Mine et al. (2023) 

South Africa Moderately 
Favorable 

46% perceived net 
benefits; 19% net risks 

Gastrow et al. (2018) 

South Korea Mixed 49% would buy GM foods; 
50% would not. 

Oh and Lee (2025); 
Korea Biosafety 
Clearing House (2023) 

Russia Strongly Negative 70% believe GM foods 
are unsafe; 9% safe. 

Pew Research Center 
(2020) 

United States Skeptical 49% view GM foods as 
less healthy (2018); 38% 
view them as unsafe 
(2020). 

Pew Research Center 
(2018, 2020) 

 
Notes: The table reports selected findings from published surveys and studies on attitudes toward GM foods. Because 
estimates are drawn from different samples, years, and question formats, they are not strictly comparable and should be 
interpreted as illustrative of cross-country differences. 
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Appendix Table A.2. Summary of Pest, Weed, and Yield Effects (GM vs. Non-GM). 

 
Crop Parameter Non-GM (%) GM (%) Source 

Soybeans Pest Loss −15.0 −9.8 Oerke (2006); Horikoshi et 
al. (2021) 

Soybeans Weed Loss −52.1 −2.0 Soltani et al. (2017); Jhala, 
Sandell, and Kruger (2014) 

Soybeans Yield Gain (GM, 
selected average) 

. +9.2 Brookes and Barfoot (2018) 

Corn Pest Loss −31.0 −12.5 Oerke (2006); Pellegrino et 
al. (2018) 

Corn Weed Loss −50.0 −10.0 Soltani et al. (2016); 
Leguizamon, Acciaresi, and 
Guiamet (2019) 

Corn Yield Gain (GM) . +10.1 Pellegrino et al. (2018) 

Cotton Pest Loss −28.0 −3.0 Oerke (2006); Rawal, 
Dahiya, and Kumar (2018) 

Cotton Weed Loss −35.0 −2.0 Oerke (2006); Chinnusamy, 
Chinnagounder, and 
Krishnan (2013) 

Cotton Yield Gain (GM) . +25.0 Qaim and Zilberman 
(2003); Carpenter (2010) 

Sugarcane Pest Loss −25.0 −13.0 Li et al. (2016); Gao et al. 
(2016) 

Sugarcane Weed Loss −50.0 . Suganthi, Muthukrishnan, 
and Chinnusamy (2019) 

Sugarcane Yield Gain (GM) . +12.0 Gao et al. (2016) 

Wheat Pest Loss −9.0 . Oerke (2006) 

Wheat Yield Gain (GM) . +16.0 González et al. (2019); 
Gupta (2024) 

 
Notes: The table presents selected estimates of pest, weed, and yield effects for major GM and non-GM crops. The 
estimates are drawn from studies that differ in crop, trait, geography, time, pest pressure, weed pressure, and management 
conditions. They should therefore be interpreted as representative evidence on broad patterns rather than as directly 
comparable effects. Missing entries indicate unavailable traits or insufficient comparable evidence. In wheat, yield gains 
primarily reflect drought-tolerant GM traits. 
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